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b) Specialweathermessages: special (SP), recotispecial (FG),
urgent special (USP).

(c) Disseminates

1) ~formatWeather~g~tothe~timeWeatherproceSsor
(Rwp) andWeatherCommunic&ion Pmcessor (WCP) collcxzatedatthe
ACFreceivedfmmall~sites interfacedtotheAmS.

2) SAO formatweathermessagestotheWeather~sage~i~
CenterReplacement  (WMSCR), includingqueuedSA0 form&weather
messagesthatwerenottransmittedonscheduleduetoan
interrupt in the WMSWALIAS cummunication link.

3) Lightning Detection Data (LDD) to AWOS sites.

(d) Archive all SAO format weather
period.

messages for a statically configurable

There is curmklyafunctional requhxmt, stated intheAKS/24DAS  ICD, to
transmitl&htnjngdatafromAaAsto~.  Thereisnostatedreqhxmntto
acquirethelightningdatathmughanextemal interface. This definition of

interfacewillbedevelopedandaddedas  a future

1.3 Introduction. This specification prwides functional, performance,
develwt, test, andquality
oryanized as follms:

asmramemqkementsfortheADAS,andis

Section 1 includes the identification of this specification, the purpose of
them, andthe intmduction.

Section 2 lists documentsapplicabletoADASrequirementstotheextent
described in this specification.

Section3 contains functional, performance,
characteristics, processingmsoumes,

interface, andsystem

precedence requirements.
quality factors, logistics, and

Quality factors cover reliability, maintainability,
availability, andqualityassumme. The three major functional areasofthe
AD?s are:

.

t(a) Cmmmnications

(b) Processing

(c) Control.

2
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This functionalbreakdomisnotintendedto  implyaspecificdesign forthe
An%s system. Design will be the responsibility of the contractor. The
ccmmnmications function is organized into subfunctions, eachofwhich
correspondstotheInternational  Star&&s organization (ISO) seven-layer
model for @en System Interconnection (WI) per ISO/OSI 7498. The National
~~~o~~~~~a~~rk,(NADINII) interfaceprovidesmst

. ReqummmtDccument(IRD)  specifiesots
of its cmnunication  function specific to the AIMS.

Section 4 lists AWS qualification requirements and presents a verification
requirements cross-referencetable showinghowea&requirementinSection  3
will be verified.

Section 5 lists requirements for preparations for delivery of the system,
includingpackiqandshippirqconsiderations.

Section 6 contains acronymexplanations, aglossaryofZXA!+relatedtems,  and
indexofreferencedwo~.

The IRDs forthevariousAIXS extemalinterfacesarefoundintheir
reqective documenb (cf 2.3). FHationships,  implied or virtual, between
layers intheISO/CXImcdelandthose intheconnectedsystemsarecalledthe
peer-to-peerprotocoL
either system.

This protoccl is symmetrical. and is equally valid for
The IRB, aswell ascontainingtheprotoml, alsodescribe

optional user facilities supported for the establishment of permanfmt and
switched virtual connections, network flow control, and delivery confirmation.

Appendix1 delineates thespecifications ofatestsimulator forthem.



FAA-E-2804
March 24, 1988

This functionalbreakdomisnotintendedto  implyaspecificdesign forthe
An%s system. Design will be the responsibility of the contractor. The
ccmmnmications function is organized into subfunctions, eachofwhich
correspondstotheInternational  Star&&s organization (ISO) seven-layer
model for @en System Interconnection (WI) per ISO/OSI 7498. The National
~~~o~~~~~a~~rk,(NADINII) interfaceprovidesmst

. ReqummmtDccument(IRD)  specifiesots
of its cmnunication  function specific to the AIMS.

Section 4 lists AWS qualification requirements and presents a verification
requirements cross-referencetable showinghowea&requirementinSection  3
will be verified.

Section 5 lists requirements for preparations for delivery of the system,
includingpackiqandshippirqconsiderations.

Section 6 contains acronymexplanations, aglossaryofZXA!+relatedtems,  and
indexofreferencedwo~.

The IRDs forthevariousAIXS extemalinterfacesarefoundintheir
reqective documenb (cf 2.3). FHationships,  implied or virtual, between
layers intheISO/CXImcdelandthose intheconnectedsystemsarecalledthe
peer-to-peerprotocoL
either system.

This protoccl is symmetrical. and is equally valid for
The IRB, aswell ascontainingtheprotoml, alsodescribe

optional user facilities supported for the establishment of permanfmt and
switched virtual connections, network flow control, and delivery confirmation.

Appendix1 delineates thespecifications ofatestsimulator forthem.



FAA-E-2804
March 24, 1988

MII&TlIb462

MII&TD-810

Measurements of Electxwmagmtic Interface
characteristics

Erlviro~tal  Test Methcds and Engineering
Guidelines, EhgineeringMiczoReproduction
?Ys-

MIX-STP889 DisshilarMetals

MIL-ST&1189 Standard Bar Code Symbology

MIliSTD-1472 HUmanEngineeringDesigncriteria  for
Military System, Equipment, and Facilities

MIL-STD-1521 Te&nicalReviewsandAuditsforSystem,
l%TJW-,-ccarqrmter~ftware

FCC Rules, Fart 15, Rules andRegulations, Radio
-J lVequencyDevices/WmputingDevices

FIE'SRJB78 Guideline for linplementing ADCCP

OSHA 29 CFR 1910 06HASafetyandHealthSbndards

OrHER pIJBLtmoNs:

FAA Regulations

FAA order 1600.54

FAA order 6000.30a

FM-I-1

MIGHDBK-217

MIGHDBK-721

NAS-IR-21020000

NAS-IR-25082501

NAS-III-25082503

Security of FAAAutmaticDataprocesSing
systems and Facilities

Airway Facilities Service Blicy Decisions for
the Maine Program in the 1980s

FederalMeteorologicalHandbo~k #l.

Reliability Prediction of Electronic Equipment

Corrosion and Corrosive FYotection of Metals

LCN/Use.rSystemInterfaceIRD

m/ADAs IRD

waqD?s IRD
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NAS-lR-25082507 WMswm IRD

NAS-JR-43020001 NADlHPacl~~tModeUsersX.25lRD

NAS-IR-44010001 TE/Digital Interface IRD

NAS-IR-51030002 MPS/Autcmtion Subsystems IRD

NAS-IR-92020000 CEIRD

2.2 NonGovernment Documenti. T2-e following docummtsoftheexactissue
shown formapart ofthis specificationtotheextentspecifiedherein.  In
theeventofconflictbetweenthedocumnts referencedhemGnandthecontents
of this specification, the contents of this specification shall be considered.a~requirement.

ANSI/m-A-610 Am&can National Standards Institute/Institute
of Printed Circuits Quality standard A-610

ANSI X3.66 American National Standard for Admnced Data-
Comumication Control- t-1

OrHER HJBLrc!ATIoNs:

(X!TIT X.25 1984 InterfacebetieenDataTermimlEqui~t
(ME)forTennimlsCperatinginpacketModeon
public Data Networks

ISO/oIsI 7498 InternationalStmdamk Organization for
Open-Interface

NEC-mA-70 National Electrical Code (NEC)

2.3 Sources of documents. !lkchnicalsocietyandtec;hnical association
specifications and stmda&s, notimlicatedbelm, aregenerallyavailable  for
reference fromlibraries. They are also distrhted among technial groups
andusingFederal Agencies.

2.3.1 Sources of FAAdocumnts. Copies af FAA specifications, star&m%, and
publications may be obtained from the Contra&ing Officer, Federal Aviation. .Adnumstration,  800 IndepeMeme Avenue, S.W., Washiqton, DC 20591. Requests
shouldclearlyidentifythedesiredmaterialbynumberanddate,  and statethe
intended use of the material.
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3.1 Svstem definition. lhisparagraphcontainsthefumtional,performance,
and interfa~m@mme&s  form.

3.1.1 Missions. The primary mission of the AllAs is the collection,
processing, andarchival ofautomaticsurfaceweatherobservations  (Awcxs) for
distribution within NAS and other national users. In addition, m will flag
and issue specialw~~~messageswhenp~~efinedweatherparameteYs  are
exceeded.

3.1.2 Threat. TheprincipalthreatstoAD!Sareenvironmentaldisaster,
electrical grid failure, and unauthorized access. The threat of unauthorized
systemaccess shallbe minimized by built-in
aperatins m shall

securityprovisions. The

so- c!cmlponents.
ensureitsownsecurityandintegrityandthatofother
Accesstothe systemshallbelim.itedtoauthorized

users.Securitymasures shall be in accoxdance with FAA Order 1600.54.

3.1.3 Svstem Modes and states. ADAS shall exist in three distinct states and
in the respective mdes of =ch state as follows:

(a) Initialization State

1) WarmStartMode

2) ColdStartMode

(b) Operational State

1) FullMode

2) ReducedMode

(c) shutdm state.

Additional categories of system status are identified in 3.1.3.2.

3.1.3.1 ADAS states. Figure 1 depicts the ADAS States and their
relationships.

3.1.3.1.1 Initialization State. The Initialization State is entered frm the
poww-down condition. AD?G initialization pmce&ng segumces
and the systi is prepared for AtAS mission p

are performed
rooessirq: all volatile data

storestakeonknown  initialvalues, arklallintmnal  andexterml interfaces
are initialized and activated. When initialization pmcedmes
execution may automatically pass to the 0perational State.

am completed,
Alternatively,

under other scenariosdescribedbelow,  executionmaypassdirectlytothe
Shutdown State.
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(a) ADAS specialist intervention shall be an option during the
Initialization State.

(b) The ADAS system, under normal operation, shall cmplete
Initialization State processing without human intervention.

(c) zg initialization processing shall proceed under one of two
..

1) Cold start: The ADAS shallexecutewithoutweatherproces sing or
status histories.

2) warm&art: TheA shallderiveweatherproces sing and status
historyfmncheckpoiI-kdata. This shall be the default mode.

3.1.3.1.2  Operational State. TheOperational Stateisentered frmthe
Initialization State when the system has becme prepared for AD?G mission
processing. Mission processing occurs primarily on a one-minute cycle of
execution, consisting of phases of cycle preparation, cycle pmcessing, and
cycle ccntpletion activities. Thecycleprocessingphaseconsists  of the
overlappingproces ses of weather data acguisition, processing, dissemination,
and archival (cf 3.1.1). Cycle ccmpletion activities include at a minkmm
maintenance subsystem activities, system checkpointing, and configuration
changemanagemant. Other (asynchronous) features 0ftheOperational State
includethespecialistcontrolinterface,  anddata+riven inputfrmextemal
interfaces includingermrmessages  fmmtheRWP(s) andWCP(s),Universal
CoordinatedTime(UIC)frcxntheCodedTimeSource (cm), and maintenanw
requestsfromtheMPS.

(a) ADAS specialist intervention shall be an option during the
Operational State (cf 3.1.4.3.2).

(b) Operational State processing shall take place under one of two modes:

1) Full: AllconfiguredmainteMncesubsystemdatapointsare  in
their normal state (default mode).

2) Reduced: Atleastonemaintenance subsystem data point (DP) is
in an alarmed state (cf 3.1.4.2.2).

3.1.3.1.3 Shutdown State. TheShutdawnStatemaybeenteredeitherframthe
Initialization State or the Operational State. IxlringtheShutdmnState, the
AD7G performs the autmatic, orderly disconnection, deinitialization,  and
closureoftheADAS system extemalandinterhalinterfacesanddatastores.
TheShutdomStateeMswithAlZS softwareexit. There shall be no Specialist
controlinterfaceduringtheShutdownState.
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3.1.3.2 Additional status cateoories. .Softmare status registers for
additional~macrostateSandmicrostatesshallbemaintainedandreadby
the Autcanatic Control function (cf 3.1.4.3.1) in the detection of failure at-d
reconfigurationwnditions, and intheguidanceoftheADAS  systemthrough
alternateperfontmncescenarios. An ADAS specialist shall have the capability
tomodifythemxallSt&eofAUAS executionthmughtheStartandShutiown
CcDnmands (cf 3.1.413.2.2.1).

.
3.1.3.2.1 Macro&ate resisters. Amacrostateisadimensionoftheoverall
statusofasystemwnsideredas an integralwhole. ADAS systemmacrostate
registers shall include at least the following:

(a) State: may take on the values Initialization, Operational, and
Shutdown.

(b) Mode: maytakeonthevalues FullardFGduced.

(cl startup/recavery: maytakeonthevaluesWa.rmandCold.

(d) Specialist logon: mytakeonthevaluesUnatim-&dbycmnand,
uMttenaedbyti.meout,  and Attended.

(e) Iast ADAS exit: may take on the values Normal and Abnormal.

3.1.3.2.2 Microstate registers. Amicrostateisthe status ofadiscrete
specifiedwqonentorpart of a system
includeatarninimm:

AmSsystemmicmstatesshall

Nonvolatile storage status: for each lowest identifiable nonvolatile
datastore,astatusregisterrecordingvariauspossiblestatesof
the store (e. g. OK, corrupted, incoqlete,  empty, nonexistent,
etc.).

Extemalinterfacestatus: for each nominally configured exterml
interface, astatusregisterrewrdiqvariouspossible statesofthe
interface (e. g. active, inactive, connect pending, diswnnect
pending, connect failure, disconnect failure, transmission exception,
deconfigured by cmmmd, etc.).

Peripheral status: for each configured peripheral, a status register
mxxdingperipheralstatusintemsofhardtware exception codes
associatedwithrequests  forperi#mal service.

Acquisition data unit status: foreachnominallywnfiguredextemal
data acquisition source, astatusregistermcotiingtheinternal
status of the most recently received Application Data Unit (AIXJ).
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(b) physical characteristics of the interface.

(c) Lcgical haracteristics of the interface.

(d) Operational status of each interface.

(e) Statistical infomation about cmmnmication activity on the
interface.

(f) Systemresourcesassociatedwitheachinterface.

3.1.4.2 Processinq function. Figure4 depictstheAIASprecessing function.

3.1.4.2.1 Weatier data ~mcessinu subhnction. TheWeatherDataProcessing
Function shall prcnride for real-tim processing of inwmingAwDsweather
messages. Theprccessingmqukmentswnsistof
conversion processins, and

message fomaxding, SAO
mssagedistributionasdescribedbel~.

3.1.4.2.1.1 Messase forwarding The Weather Data Processing Function shall
provide for fomarding of surfak weather obsen&ionstoNAsusers.  This
subfunction consists essentially of ~@xkhru~~ processing as follows:

(a) All AhDS-format messagesoriginating  frmAhQS sites shall be
distributed to NAS users (cf 3.1.4.2.1.3.1).

(b) SAO-formatmessages  originating fmmAkXX sites shallbedistributed
toNAslJsers (cf 3.1.4.2.1.3.2).

3.1.4.2.1.2  SAO wnvemion ?mzmssing AWX-format messages  originating fram
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3.1.4.2.1.2.246 Thunderstorm.
intensity (TtoTt).

AWmnderstormbegins,ends,orimmasesin

3.1.4.2.1.2.2.7 Precipitation. Precipitation of one of the following types
begins, ends, or (except forhail) changes intensity:

(a) Rail

(b) Freezing precipitation

(c) Ice pellets.

3.1.4.2.1.2.2.8 Runway Visual Rame fRVR1. Thehighestvaluereported  for
tsledeSigMtedHvR~yduringthep~~10~~d~to2400
feetorbelow,  or, if below, immases to equal or exceed 2400 feet.

3.1.4.2.1.2.2.9 Pressure iumm A rise in pressure
0.005 inches of

occursatarateexceeding
==wmwper--:

(a) The rise is at least 0.02 inHg.

W me P=== for 20 minutes or more following the beginning of the
j~remainsatleastO.O2inHghigherthanatthebeginning.

(c) Thebeginningofthej~isdistinctlyseparated fromthebeginning
ofanyprecediqj~byatleast20minutes.

3.1.4.2.1.2.2.10 Resur&ion of service. Amessagefromaparticularweather
observingsitearrives  afteranelapsedd~timethateitherexoeedslo.mmutw orhascausedexodingofa  scheduledhourly (SA) observation frran
thatsitetobemissed.

3.1.4.2.1.2.2.11 Ursent Snecials. A tornado, water spout, or funnel cloud
hasbeenidentifiedbyaqual.ifiedobserverattbe~  operator-, and
identified in the AWS IIbessage. In this case the message generatedshallbe
coded as USP.

3.1.4.2.1.2.3 NWS data ~mcessing The NW!3 data processimg  subfunction shall
permit AIN!3 to process surface weather data for up to 137 sites per minute in
order to generate additional weather products for inclusion in the SAO
messagesdestined fortheNWS. Some of these products -rise the "additive
data group9 (cf m-1, Table A2-2.)

3.1.4.2.1.2.3.1 Additive data oroun The specific "additive data groupIt
parameterstobeprocessedbyADAS&allbe:

(a) 3-hour pressure tendency reported on a 3-hour cycle starting at 0000
CoordinatedUniversal  Time (UIC).
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3.1.4.2.1.3.2 SA0-fomat dissemination. The dissemination of both "paSs-
thruQnd~-gen~tedSA0-fomt~sages shallbeas folluws:

(a) ADAS shallsfmJSAmessagesonceperhourata  statically
wnfigurabletimeea&thour.

(b) AUAS shall send special (RS, SP, or USP) messages as they occur.

(c) On resmption of the WMSC!R wnnection, AUAS shall send up to 3 hours
ofqueuedmessagesthatwere~~edbutnattransmittedbecauseof
the interruption of wnnection.

3.1.4.2.1.3.3 Elaused time constraint. lheelapsedtimebetweminputofa
message fromanoriginatingsite  andoutputoftheresultantweatherdata
productsballnotexceed:

(a) 5 seconds forSA0-formatspecialmessages

(b) 10 sewnds for SAD-format rewrd observation messages and AW0S-format
messages.

where elapsed time is measured between input to the application layer (IS0
layer7) at the external input interface and output fmn the application layer
attheextemal output interface.

3.1.4.2.1.3.4 Oibut priority. Output of messages from the weather Data
Processing FVnctiontotheCBnmmications Functionshallpmmedacwxdingto.the following Border of priority:

(a) Urgent specials

(b) Specials

(c) SAO rewrd observations amlAWS-format massages

(d) Queued SA0-format messages.

.
3.1.4.2.1.3.5 SAO messacie archival. AllSA0-fonnatmessagesprocessedby
ADAS shall be amhived forupto15 days.

3.1.4.2.2  Maintenance pr-ocessinq subfunction.

(a) ~eAIlASshallincludeaMaintenanceprocessingsub~ionor
subsystem in supportoftheMPS wllocatedattheACF.

(b) ACW/MPS interfacecharacteristics shallbe inacwrdancewith
NA!+IR-51030002.
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3.1.4.2.2.1 Maintenance s&m&em ~ocessirw cycle.

(a) The Maintenance
1-minutedatxlp

subqkem functions shallbeperformedwithin  each
rwessing cycle of the AUAS Cperational State.

(b) TheADAS designshall ensurethatexecutionofMaintenancesubsystem
fumtionsbeperform&  inanonintrusive
AES mission.

nmnerwithmspecttothe

3.1.4.2.2.2  Maintenance functions of Specialist interface.

(a) ~intenancesubsystemfunctionsshdllbeperformedthrougha
cmbination  of autcmatic control and specialist conmmds.

(b) The Specialist Interface Function (cf 3.1.4.3.2.2.6) in wncert with
them SystemConsole (AX) shallpmvidelocal  access for a
spacialisttothoseMaintenance fllbsysttm  functionswhichrquim
parameterdisplay,datapointreset,al~disabling/enabling,
equipnent certification, and diagnostic testing.

3.1.4.2.2.3  Maintenance functional characteristics. ThemASMaintenance
subsystemshallmeetthe  following functional requirements.

3.1.4.2.2.3.1 Subsystem status and mormance mnitorjq
Maintenance subsystem shall autmatically and continually AbtZZ ZZLs and
pe.rformancedatafromcriticalhaHwa~~ andsoftwareelementsoftheADAS.

3.1.4.2.2.3.2  Real-time monitoring.

(a) TheAJXSMaintenance subqstmshallnmitortheAIXSstatusand
perfoz7nance and exchange mi.nW messageswiththeMPS
ccnmumications interfaceunderreal-timewntroloftheSystem
Control Function (cf 3.1.4.3.1.1.2.2.3).

(b) Monitoringshallproceedinaknner
0ftheAUASmissions.

thatdoesnotimpedeperfomanca

3.1.4.2.2.3.3  Monitored mrtitions.
statusmonitoring, theMaintenance

For the purpose of perfomance and
subsystem shall partition ADAS into

3.1.4.2.2.3.3.1 AtAS Lcqical Units. TheMaintenance subsystemshallmonitor,
at a minjmum, the following AINS Iogical Units:

(a) TimeManagement
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=paratep-rs are implemnted, andone status DP for each wmmunications
channelandassociatedlogical interface(s) ofeachprocessor. In addition,
softwam(protocol)performance
severity, rates ofowumenw,

DPs with alam generation based on error
orrecov&abilityshallbeassociatedwiththe

follc&nglogical interfaces:

(a) nPJiJPS, nanadaptablenumber  fromlto137

(b) 1 RWP

(c) 1 WCP

(d) 1 WpizscR

(e) 1 Ias

(f) 1 c!rS.

3.1.4.2.2.3.3.2.4 Peripheral devices. DPs related to the performance of
hardwareperipherals  shall generatealarmsbasedonert-orseverity,  rates of
occurrence, or rewverability appropriate to each wnfigured peripheral
device.

3.1.4.2.2.3.3.2.5 Status.
operation shall include at

DFs relatedtothe status of overall system
least the follming:

(a)

(b)

(cl

(d)

(4

(f)

(9)

system state

SystmMode

Startup/rewvexy mode: Warm or cold for most
initialization

recent system

Lu status: Presmce or absence of alam conditions in the respective
=Jreportingm

Configuration: Currentwnfigumtion/status of external interfaces

Maintenance subsystem resets:
initialization

Recoti of last Maintenance subsystem

Specialist status:
timeout.

Togged on, logged off by cmmmd, logged off by

3.1.4.2.2.3.4  Maintenance data. TheAIMSMaintenance subsystem&all
mintainlocaldata for its exclusiveuse.
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1cgonscreentotheASCattheknmn  state of the systemwhen  storageandthe
initialization is cmplete (cf 3.1.4.3.2).

(4

(b)

(cl

Thewntml functionshall pemitawnfigurable interval of time in
whichtologontoAIXS.

If this time period elapses without a logon, Initialization State
procedures shall continue automatically.

If logged on, a specialist shall have the capability to cmplete or
modify configuration data,orpmvide manual overrides to data
already initialized.

3.1.4.3.1.1.1.2 Initialization communications wntrol. The ccmmmications
functionshallbewn~~edbystatusandadaptationdata.

(a)

(b)

(a

(d)

The control function shall direct initialization and starting of the
CCS interface wmponent of the CJommnications function.

Initial CIS inputshallbeusedtoinitializet.heADASsystem
time/date with UK! time (cf 3.1.4.3.1.1.4).

Following specialist interface activity, if any, the control function
shall autmaticallystartthereminhgcmponentsofthe
wmmnications interface function, leading to the initialization and
establishnmtofallreminingmquiredinternalandextemal
interfaces.

TheADAS shall detect failures inanyofthe interfaces andperform
requhed failure pmcedmes, asdiscussed inthe failurescemrios
for extemal systems in 3.1.4.3.1.2  and 3.1.4.3.1.3.

3.1.4.3.1.1.2  mtional State procedures.

(a) OnentrytotheAMS  Operational State, theautmaticwntrol
functionshall signal theStateChangemessagep
the Maimtenance

rocessorccnnponentof
pmcessiqsubfqctiontoenqueue  aState Change

messagetot.heMps  interfaceoutput cmponentoftheCmmunications
subfunction.

(b) The automatic control function shall enable the AIXS specialist
wntrol interface log on fhnction for the Operational State (cf
3.1.4.3.2).

(c) During each minute of Operatiom State execution, the control
function shall guide X&S through the following four phases of
activity:
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Aging shallbedetemined fromthepointof  initial receipt at
the Ahab Iso/cxsI application layer input interface of the oldest
minute-by-minuteweatherproductdata  inagivenoutputqueue
buffer.

3.1.4.3.1.1.2.2 Ooerational ~rwessinq control. Autmatic operation of the
processing functionshallbewntrolledbyq&emthe,  status, andadaptation
data.

3.1.4.3.1.1.2.2.1 Mission preparation ~rwessins control. Mission
preparation shall be enabled by the control function as it determines that a
new one-minute mission cycle has begun.

(a) If either the mission or wmpJetion phases of the most recent cycle
is still active at this point,. the wntrol function shall direct
termination of the mission phase (if active) and defer new cycle
preparation precessing until the
executed and termimated.

cument cycle cmpletion phase has

3.1.4.3.1.1.2.2.2 Weather data ~rocessincf wntrol. weat.herda~processing
shallbedemand+rivenbythe  receiptofAMXproducts.

3.1.4.3.1.1.2.2.3 Maintenance svnchronous ~rocessins Control. Maintenance
w- P-ingshalltakeplaceduringaknown  stateofthe systemand
therefore be enabled by the wntml function on the detection of the mission-
complete condition.

(a) The cycle mission phase shall be detemined to be complete at the
pointwhenthelastmquirednressagebuffer  fordownstrmmnodeshas
beendeliveredtothe wnmumications function for output.
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for the MPS (cf 3.1.4.2.2) have been formulated and delivered to the
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captureaknown state of the systemandthereforebeenabledbythe  control
function on the completion of Maintenance subsystem processing.

3.1.4.3.1.1.2.2.5 Confiouration chanqe ~rocessirw Control.
change Pm-

Configuration
singshdllbe~lementedsoasnottointerferewithnormal

autmatic mission processing.

3.1.4.3.1.1.3 Shutdown state Pl#Tx&ms. Autmatic operation of t.hz Shutdmm
Statepmwdures shallbewntrolledby  status andadaptationdata.

(a) OnenteringtheShu~ownState,  thewntml functionshall signal the
State Change messageprocessorcmpm~toftheMain~w  subsystfxn
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disconnection, deinitialization,  and closure 0ftheADAS system
extemalandinternalinterfacesanddatastores.

(c) There shallbenospeCialistwn~linterfaceduringtheshutdawn
state.

3.1.4.3.1.1.3.1 Shutdown communications wntrol. The cmmunications function
shallbewntrolledby status andadaptationdata.

(a) The commnications function shall be enabled by the control function
for the deactivation of all active exkrnalinterfaces.

(b) The AMS shall autmatically detect failures in any interface and
perfomreguiredeventloggingprocedures.

(c) Failureretryandrewveqprocedur es shallnotbeundertakn  inthe
shutdown state.

3.1.4.3.1.1.3.2 Shutdown processinq wntrol. Theprocessingfunctionshall
notbeenabledduringtheShutdownState.

3.1.4.3.1.1.4 Time management and wntrol. Themanagemantandwntrolof
timewithinthe ADAS systemshallxneetthe  followingreguirfments:

(a) CTSdatashallbetheUlXtimereference&andardforADAS.

(b) The CTS interface shall be initialized ard started during-
Initialization State processing (cf 3.1.4.3.1.1.1.2).

(c) Initial CIS UIC time/date data shall be utilized to establish the
system time.

(d) F&synchronization and observation of system time drift shall be
performedatperiodic intervals thereafter.

(e) System time shall be maintained within plus or minus one secord of
UICwhiletheCIS  signalisavailabletotheAOAS.

Failure processing scenarios for time-related failures are discuss& in
3.1.4.3.1.2.6.

3.1.4.3.1.2 Failure ooeration. Therequiremntspertainingtoautmatic
control of ADAS failure operation and report- shall be governed by the
requirement that ADAS operate normally as an unattended system (cf 3.1.4.3.1),
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with human specialist intemention representing no more than a wntirqent
option.

(4 TheAMSshallreportstatechang~andallMaintenance data point
alarm to the MPS (cf 3.1.4.2.2) during the Operational State.

(W

(cl

(d)

(4

All failures and exceptions imvolving either haMware orsoftware
shall be relmrtedtothe systemeventlogwntrolsubfunction  (cf
3.1.4.3.1.3).

Theeventlogsubfunctionshallundertake  immediate failure reporting
procedures ontheASCwheneve.rthe system is currentlyatter&dbya
logged-in AMS specialist.

The continued failure of a critical system cmponent beyond a
reasonablelimitonretry/restart  efforts shallleadto  the system
failure condition and the autcnnatic transition to the Shutdown State
frcm either the Initialization State or the Operational State.

F&asonablelimitsonretry/restart efforts specific to individual
cmponents shall be detemined on implementation.

3.1.4.3.1.2.1 Software failure.
for the operation of the

A critical software activity is one required
cmmnications, processing, andwntrol functions.

(a) The AIMS automatic wntrol function shall monitor the operation of
all critical software activities and detect the operational failure
ofanysuchactivity.

(b) The ADAS shall imediately and autcmatically attempt to apply
appropriate retxy/restart algorithms to the failed element.

(c) Continued failure of the critical activity shall lead to a system
failure condition and the autcmatic transition to the Shutdcwh State.

(d) Software failures detected while within the Shutdown State shall not
be treated recursively.

3.1.4.3.1.2.2 Hardware failure. Ha&ware failure shall be autcmatically
detected and appropriate automated action taken by the surviving eguipment to
retry/restart the failed eguipmnt.

3.1.4.3.1.2.2.1 Critical eouimt. The ADAS critical eguipment shall
wnsistoftheCentra1  ProcessingUnit (CPU), the comunications equipment
fllpporting the required external interfaces, and the fixed volatile and
nonvolatile storage.

34



FAA-E-2804
March 24, 1988

with human specialist intemention representing no more than a wntirqent
option.

(4 TheAMSshallreportstatechang~andallMaintenance data point
alarm to the MPS (cf 3.1.4.2.2) during the Operational State.

(W

(cl

(d)

(4

All failures and exceptions imvolving either haMware orsoftware
shall be relmrtedtothe systemeventlogwntrolsubfunction  (cf
3.1.4.3.1.3).

Theeventlogsubfunctionshallundertake  immediate failure reporting
procedures ontheASCwheneve.rthe system is currentlyatter&dbya
logged-in AMS specialist.

The continued failure of a critical system cmponent beyond a
reasonablelimitonretry/restart  efforts shallleadto  the system
failure condition and the autcnnatic transition to the Shutdown State
frcm either the Initialization State or the Operational State.

F&asonablelimitsonretry/restart efforts specific to individual
cmponents shall be detemined on implementation.

3.1.4.3.1.2.1 Software failure.
for the operation of the

A critical software activity is one required
cmmnications, processing, andwntrol functions.

(a) The AIMS automatic wntrol function shall monitor the operation of
all critical software activities and detect the operational failure
ofanysuchactivity.

(b) The ADAS shall imediately and autcmatically attempt to apply
appropriate retxy/restart algorithms to the failed element.

(c) Continued failure of the critical activity shall lead to a system
failure condition and the autcmatic transition to the Shutdcwh State.

(d) Software failures detected while within the Shutdown State shall not
be treated recursively.

3.1.4.3.1.2.2 Hardware failure. Ha&ware failure shall be autcmatically
detected and appropriate automated action taken by the surviving eguipment to
retry/restart the failed eguipmnt.

3.1.4.3.1.2.2.1 Critical eouimt. The ADAS critical eguipment shall
wnsistoftheCentra1  ProcessingUnit (CPU), the comunications equipment
fllpporting the required external interfaces, and the fixed volatile and
nonvolatile storage.

34



FAA-E-2804
March 24, 1988

the initial failure ofanyadaptivedataduetononexistence,
wrruption, etc.

(b) If the failure state of this data remains unmodified by any
specialist intervention, a system failure wndition shall be caused
withexecutionautomaticallypassingtotheShutdownState.

3.1.4.3.1.2.5 Failure of interfacing svstems. Tbe ADAS shall react to an
interface failure in a manner consistent vwith the interface type as defined
belaw.

3.1.4.3.1.2.5.1 CTS failure. The failu.reoftheCTS shallcausetheAlXSto
generatea noncritical eventnotificationtotbe  eventlogwntrol  function
(cf 3.1.4.3.1.3), to mark the appropriate software status registers (cf
3.1.3.2), and to continue processing activities with system time derived frm
any appropriate internal design feature.

3.1.4.3.1.2.5.2  AWX failure.

(a) The failure of any site or ccanbination of sites shall cause the ADAS
togmerateanoncritical eventnotificationto the eventlogwntml
function (cf 3.1.4.3.1.3), with appropriate interface status rewrded
(cf 3.1.3.2).

(b) Allfailedsites shallcontinuetobepolledatthenoxmal  interval
unless explicitlydewnfiguredby~mAMS  specialist.

3.1.4.3.1.2.5.3  WMSCR failure.

failureofthe~~shallcausetheADAStoretain~CRdata
upto3hours foreventualtransmissiontoarestoredwMSci?.

AIXSshallattempttorestoreAMS/WMSCRservice.

Amsshallgenera te a noncritical event notification to the event
wntrol function (cf 3.1.4.3.1.3), with appropriate interface

status recorded (cf 3.1.3.2).

3.1.4.3.1.2.5.4 RW failure.

(a) The failure of a RWP shall generate a ncncriticdl event notification
to the event log control function (cf 3.1.4.3.1.3), with appropriate
interface status recorded (cf 3.1.3.2).

(b) !Jbe ADAS &all attmpt to restore semice for the affected AIMS/RW
interface.

3.1.4.3.1.2.5.5 WCI? failure.

36



FAA-E-2804
March 24, 1988

(a) The failure of a WCP shall generate a noncritical event notification
to the event log wntrol function (cf 3.1.4.3.1.3),  with appropriate
interface status rewtied (cf 3.1.3.2).

(b) TheA shallatteqttorestore service fortheaffect&AMS/WcP
interface.

3.1.4.3.1.2.5.6 ML% failure.

(a) The failure of the MPS shall generate a noncritical event
notification to the event log control function (cf 3.1.4.3.1.3), with
appropriate interface status recorded (cf 3.1.3.2).

(b) TheAIM shallattempttorestore  service fortheAMS/MB interface.

3.1.4.3.1.2.6 Service restoration. TheADAS shallautomaticallybegin
orderly resmption of operation following restoration of power. The following
four Initialization State functions shall be performed:

(a) Status of nonvolatile data stores shall be determined.

(b) Valid, un-aged system checkpoint data shall modify the initialization
scenariofmncOldStarttoWamStart.

(c) All internal interfacesshallbereinitialized.

(d) Allextemal interfacewnnections  shallbemestablished.

3.1.4.3.1.3 Svstem event locminc function. TheAIlS shallhaveanevent
recording and display capability with the following m&remans:

(a) All AMS prowssing~esshallissuenoticestothesystemevent
logging~iondescribingsignificantevents,  their importance, and
thetimeofocwmenw.

(b) TheAINS shall rewtialleventstoa  systemeventlog.

(c) All critical or failure events (cf 3.1.4.3.1.3.3) shall also be
wgueued to the system printer output function.

(d) When the system is currentlyattendedbyalogged-inADAS specialist,
critical and failure event notifications shall also be displayed on
the Asc screen (cf 3.1.4.3.2.1.7).

(e) Eventlogwverageshall includeatleastthemost recent 24 hours of
operation.
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AUJs,receivedoveranyexkmal interface, aswellas anyerrornotifications
frcmcmmnmicating  interfacesrelatedtoerromms messagespreviously
generatedbyADAS, withthe follawingrequkmmts:

(a)

(b)

(cl

Cd)

(e)

TheAWSshallrecotiall ermmousmessagestoasystemermneous
mssage (error) log.

Therecordingofanyermneousmessage intheerrorlogshallbe
accmpanied by a noncritical event notification in the event log (cf
3.1.4.3.1.3).

Errorlogcaverageshall  includeatleastthemostrecent24  hoursof
operation.

Onceevery24hoursthe
archive in the place of
errorlogcreated.

currentworkingermrlogshallbeplacedin
anyexistinglogarchive,arkianewworkim~

Theemorlogitemshallwnsistofatleastthe  folldng fields:

1) Erroneousmessagenmker (cyclicalcmdeidentifyingtheerror)

2) Message date/time

3) Associatedeventnumber  fromthe event log

4) Errorcode

5) Contents of ermneous message.

3.1.4.3.1.4.1 Exroneouk message xnmber. !l%e AIYS shall nufnber cyclically
~~~~message,withthemessagenumberautcaMticdllyresetonceevery
24hourswhentheworkinglogisarchived.

3.1.4.3.1.4.2 Messase date/time. The ADAS shallappendautcanaticallythe
cI2rrentdate andtimeto each emxmeo~message,  withthedate consisting of
thecumentyear (ifpresentint.heCISmessage),month, andday, andthetime
wnsistingofthehou.r,minute,  andsecondthatthemzssagewas receivedat
the AINS I!SO/CSI application layer.

3.1.4.3.1.4.3 Associated event number. The ADAS shall append the associated
noncritical event notification number (cf 3.1.4.3.1.3.1).

3.1.4.3.1.4.4 Error code. TheAtWshallrecozdtheassociated messageerror
ccde,ifany.

3.1.4.3.1.4.5 Contents of erroneous message. The ADAS shall record the
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wntentsoftheemmeous
immediate printability.

messageas abyte-by-byte imagewithoutregardto

3.1.4.3.2  ADAS mialist control interface. This section defines the
functional characteristics of the ADAS System Console @SC) specialist
inte.rfaceandtheADAS  specialistwntmlfunctions  andoperational
re&rements.

3.1.4.3.2.1 General interface characteristics. The AMS shall have one ASC
as a wntrol position for an AL%% specialist ac follows:

(a) The AINS control position shall be capable of performing all defined
cama.& functions;however, these shall be security-restricted (cf
3.1.4.3.2.1.3).

(b) TheASCshallwnsistof avideowntroltermiml, keyboard, andan
asscciatedhard-aapyprinter.

(c) The video wntrol termiml shall provide capabilities for intemctive
conversation with the AIXS Specialist and for full-screen editing.

3.1.4.3.2.1.1 Suecialist wntrol. Specialist control functions shall be
available during the execution of ADAS application software during either the
Initialization State or the Operational State.

(a) Initialization State control functions shall be performed with the
following options or wnstraints:

1) Thespecialistlcgon scxeenshallbepresen
adaptable interval of time.

ted only for a
If no successfullogonisperformed

withinthistime,executionshallau~~callypasstonormal
initialization pmcedums under autmatic control.

2) TheStartADASamnark3 shall be a specialist control option (cf
3.1.4.3.2.2.1.1).

(b) Operational Statewntrolfunctions shallbeperformedwiththe
following options or constraints:

1) The l&put camand
control option.

(cf 3.1.4.3.2.2.1.3)  shall be a specialist

2) Certainspecialistcmmmnds shallbeidentified inthedesignas
V~intrusivell,  consisting of those (re)wnfiguration or adaptation
changecommndsavailableduringtheCperational  Statewhose
imnediate, uncootiinatsdexecutioncould interferedestmctively
with on-going autmatic mission execution. Designshallensure
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that intrusive cmma&s areexecutedbythesysteminsucha
nmnerasnotto interferewithmissionprocessing.

3) Specialist wntrol of active data (the SAO message archive and
the systemlogs) shallnotinterferewithnormal  automatic
Operational Stateusageofsuchdata;  incaseofwnflict, the
latter pmcedums shall take priority.

(c) There shallbenoADW specialistwntrolpeMnittedduringthe
shutdown state.

3.1.4.3.2.1.2 Ccxmand syntax.

(a) TheADASwntrol cmmmidsshallhaveawnsistencyofqntaxand
shall be oriented tmard ease of operation.

(b) Specialist keyboard activities shall be menu+iriven  to the level
whereparametervalueentryisrquired.

(c) The interface shall have a Help function (structured referencing to
userwntrolsyntaxandwntext-sensitive comma&descriptions)
available at all times.

3.1.4.3.2.1.3 AMS security. Security featureqshall include the following:

(a) TheAINS shallrestrictits wmandcapabilitiesbya  security
feature, with at least two levels of privilege:

1) SystemManager (all functions).

2) AIXS Specialist (nonsecurity functions only).

(b) Allusersshallberequiredtaexecutealog-onprocedhure,  requiring
theentryofausertoIuq/~and(unechoed)password.

(c) Theassigrmentoftokens andpasswordsbya systemmnagershall  be
the only security function.

(d) Aw~igurabletimeoutparametershallbeappliedagainstthe  current
field-temcinat~~ystroke~~tinterfaceprocessing. As the
resultofsuchaluqboaMtimeou~

1) Theusershallbeautomaticallyloggedout,and:

2) Controlshallkereturnedtothelogonpmcedure (Operational
State) or the autmatic wntrol function (Initialization State).
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4) Selectoutput Device.

(b) System Conficmration Control '

5) Adaptive Environment Data Configuration.

6) Modify Adaptive Envimmental data.

7) Adaptive parameter Dab Configuration.

8) Mcdify Adaptive Parameter data.

(c) SecuritvControl

9) Maimtain~ ard passwo*.

(d) Archival DatacontrOl

10) Maintain/display SAO-formatted archival data.

(e) !%stmEWntLcciContml

11) Maintain/displayADAS  eventlogdata.

12) Mai.ntain/displayADAS errorlogdata.

(f) Maintenance Control

13) Enable/disable Maintenance data points.

14) Reset Maintenance data points.

15) Display Maintenance data point val~/Status.

16) Enter/display ADAS Maintenance log data.

(g) Test DataControl

17) Control LDD test message.

18) Control MPS test message.

19) Control AWS testmssage.

(h) Cmmunications and Eauiment Status Dimlay

20) Display status of A interfaces.
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(b) Additional options shallincludeatleastthe  systemprinter.

(c) When setbythe specialist, thedevice selection shall remain in
effect until changed or reinitialized.

3.1.4.3.2.2.2 Svstem wnfiquration control. The ADAS shall provide for the
definition of system configuration. ThesewmandsallmtheAMSspecialist
toenterormdifyadaptivedata.

3.1.4.3.2.2.2.8 Adaptive environment data.

3.1.4.3.2.2.2.1.1 Adatiive enviroment data definition. This data shall
consist of all AMS adaptation and wnfiguration data in principle unique to a
given AIIAS installation. AnADAS qecialistshallhavethe capability to
modify the described paramters in volatile storage during the current AIXS
operational session (cf 3.1.4.3.2.2.2.i.3),  including at least the following:

(a) Communications adaptation data: Configuration data specific to
3reqkedADAsextemal interfacesdescribingtheidentityof
~catingnodesandoperatingparameters~sociatedwitheach
ccmunications interface, im=ludingpmductdeliveryscheduleswhere
appropriate. Fkquiredmahkemnce susbsystidadatapointclass
membershipshallbederivedfrcnnthisdata.

(b) m site adaptation data: For each configured site within (a), site
identifier and type wdes, SAO message pmduction status, latitude,
longitude, local landing minima akiotherlocal criticalweather
adaptation data.

(c) ADAS site adaptation data: Data relat&specificallytoAIGS/ACF'.

3.1.4.3.2.2.2.1.2 Adatiive enviroment data wnfiuuration. TheAlMSshall
pmvide the capability for the specialist to define, display, ski mdify the
environmental parameters specific to a given AIIAS installation.

(a) This capability shall include definition of new circuits (both
physical circuits and NADIN PSN virtual circuits), deletion of
existing circuits, and modification of existing circuits.

(b) %he specialist shall have the capabilitytoview, enter, modify .and
deleteanyoralldataas  appropriate.

c

(c) The ADAS shall automatically detect the failure of this data
(nonexistence, wrmption, inccmpleteness)  during the Initialization
State, and may not proceed with initialization or enter the
Operational State while such a failure status obtains.
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3.1.4.3.2.2.2.1.3 Captive envircmtal data modification. The ADAS shall
PravidecosnmandstomodifyAaASadapitive~~~taldataonatenrporary
basis.

(a) Such modifications shall @Z be
effective for the

peImmently 33zcotied, and shall be
current ADS execution session only.

(b) These ccrmmands shall permit the specialist to control the operational
statusof~chsysteminterface.  An interfacemaybesetto
dewnfigurd or reconfigured status.

(c) This function shall permit the manual override of the autmatic
detemination of a circuit status. The transition from operational
to nonoperational status shall permit the cmpletion of link,
network, and txxnsport layer proceduresonthecircuit,

(d) The specialist shall have the capability to view and perfom
teqorarymdifications (enter, change, wordelete) toanyorall
data as appropriate.

(e) Design shaL1 ensure that execution of specified modifications shall
not interfere with nonnal ALIAS mission processing during the
Operational State.

3.1.4.3.2.2.2.2 Adaptive mrameter data.

3.1.4.3.2.2.2.2.1 Adaptive mrameter data definition. This data shall
consist of all ADAS adaptation and configuration data in principle identical
for any and all AINS installations. AnADAS specialistshallhave  the
capabilitytomodifythedescribedparametersona~~basisduringthe
current ADIS operational session (cf 3.1.4.3.2.2.2.2.3),  including at least
the following:

(a) Processingscheduleandtimingparameters.

(b) Storage sizing and queue blocking parameters.

(c) LIataagingandprocessingtimeoutpammeters.

(d) Critical weather detection parameters and thresholds used for all
AW0Ssite.s.

(e) Maintenance
parametears-

subsystemdatapoint~armtkresholdsandprocessing

.

Parameters required for operation of the specialist interface control function
shall havencxninaldefaultswit.hinAMS  software.
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3.1.4.3.2.2.2.2.2 Adaptive mrameter data wnfiquration. TheAlMSshall
provide the capability for the specialist to define, display, and modify the
wntrolandprocessingpa.ramtemgenerictoallAIBS  installations.

(a) The specialistshallhavethe  capabilitytoview,  enter, modify, and
delete any or all data as appropriate.

(b) The AMS shall autmatically detect the failure of this data
(nonexistence, wrruption, incm@eteness) during the Initialization
State, and may not proceed with initialization or enter the
Operational State while such a failure status obtains.

3.1.4.3.2.2.2.2.3 Adatiive mrameter data modification. The AMS shall
provide wmmands to modify adaptive parameter data on a temporary basis.

(a) Such mmlifications shall& be pemanently recorded, and shall be
effective for the current AMS execution session only, or until
further modifications are effected.

(b) The specialist shall have the capability to view and perform
teqmraq modifications (enter, change, and/or delete) to any or all
data as appropriate.

(c) Design shall ensure that execution of specified changes shall not
interfere with normal AIRS mission processing during the Operational
State.

3.1.4.3.2.2.3 Username/Password  wntrol. TheAIM shall provide cmmandsto
display, add, delete, ormdify~user/passwoti securitydata.

'IhisccgmMndcapabilityshall~~~i~toa~~ma~gerby
securityprocedures (cf 3.1.4.3.2.1.3).

Prior to the creation of any local personnel authorizations by a
system manager, securitydata shallwnsistonlyofa standardized
username for a-ger, with an associatedncnninalandrnodifiable
passwoti.

A -ger shall have the capability to view, enter, modify, and
delete any or all usemams and passwords as appropriate, with the
wnstraintthatthemanagershall  neverbedeletedasauser  (the
-ger's password shall be modifiable).

The ARAS shall autcmatically detect the failure of this data
(nonexistence, corruption, inccmpletemss) during the Initialization
State, and may not proceed with initialization or enter the
Operational Statewhilesucha failurestatusobtains.
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~~andanyorallexistingdata,ba~logstomavable
nonvolatile storage, and initialize the error log system.

(d) Initialization of the error log system shall be destructive and
require double confirmation.

(e) Tog wntrol features shall not interferewiththe automatic
perfomanceoferrorlogghg.

3.1.4.3.2.2.6 Maintenance control. The AIXS shall provide for the
performance of Maintenance-related control activities by the AIMS specialist.

3.1.4.3.2.2.6.1 Enable/disable Maintenance data mints.

(a) The AMS shall provide wmmands that will permit enabling or
disabling of anyordll~intenancedatapointalarmcapabilities.

(b) Data point alarm enable/disable shall be available individually, by
logical unit, or collectively.

3.1.4.3.2.2.6.2 Reset Maintenance data ?mints.

(a)

(b)

(4

((3

lbe AIYS shall provide cmmr&
allMaintenance data point data.

that will permit the reset of any or

Data point reset shall be available individually, by logical unit, or
wllectively.

Resetofanydatapointshallclearthecwrentdatapoint~ueand
alarm status to initialization values, with associated resettime-
S-Ting-

Ifaresetdatapointis  currentlyalamed,  reset shall causea
return-to-normal alarm message to be formatted (cf NAS-IR-51030002)
andenqueuedtotheMPS  outputcoqonentofthe  Ccmmunications
function.

3.1.4.3.2.2.6.3 Maintenance data mint dimlay. The AIXS shall provide
mmands to permit the display of the cumentdataassociatedwithMaintenance
data points.

(a) Data display shall be available by individual data point, by logical
unit, or wllectively.

(b) For any data point, data displayed shall include current data point
value, alarmthresholds, currentandpastalarmstatus,  alarmenable
status, andtime oflastreset.
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3.1.4.3.2.2.6.4 MaimWmnce data wntml.
permitaspecialisttoentermaintimance

Them shallpmvidecmmndsto
data records (cf 3.1.4.2.2),

recoxding specialist activities related to preventive and corrective
nCntenance, certification pmcedums, etc.

(a) prCnrqtiqshallguidetheuserthroughthe  setofallowable
makkenancedataentries.

(b) Maintenancedataformattingp~~~~shallbeperformed
autmatically, including entry time/date stamping
(cf NAS-IR-51030002).

(c) Additional cmmmds
ofthemaintenance

shall support the display of all or any portion
data report.

(d) The ADAS shallpruvide thecapability for specifyingatime  range or
record type for display.

(e) The specialist shall have the capability to view both maintenance
datastatusparametersandanyordllexistingdata,backup
maintenance data to mvable nonvolatile storage, and initialize the
Mimtenance data system.

(f) Initialization of the maintenance data system shall be destructive
and require double confirmation.

3.1.4.3.2.2.7 Interface test messages. The AD?G shall provide cmmands to
~&;g to formulate and enqueue test messages for specific

.

3.1.4.3.2.2.7.1 LDD test mssaqes. The AMS shall provide cmmnds topexmit
aspecialistto formulateandenqueueanIDDtestmessagetOtheAFK)G  output
wmponent of the Ccmmunications Function.

3.1.4.3.2.2.7.2 MR test messacfes. The ADAS shall provide wmnands topermit
a specialist to formulate and enqueue an MPS test message to the MPS output
cmponent of the Cmmnmications Fhnction.

3.1.4.3.2.2.7.3 AWOS test messaqes. The AD?G shall provide WmrMnds to
permit a specialist to formulateandenqueue  anAWS testmessagetotheAW@S
output wmponent of the CXmmnications Function.

3.1.4.3.2.2.8 Cmmunications and equiment status dimlav. The ADAS shall
provide cmmnds to pemit the display of the current status of all nominally
configured system macrostates and microstates (cf 3.1.3.2).

(a) Status shallincludereports  forall nminal interfaces,whetheror
not session-deconfigured (cf 3.1.4.3.2.2.2.1.3).
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(b) Status registers shall be displayable wllectively,  by category, or
individually.

3.1.4.3.3 Performance reouirements.

3.1.4.3.3.1 Processing performance reouiremnts. AllccmponentsofADAS
processirq initiated as part of the one-minute mission cycle shall be
cmpletedwithinthatminute.

3.1.4.3.3.1.1 Weather message processiq Each configured AJDS site shall be
polled forcurrentweathermessagesonce~minuteduringtheAaRs
Operational State.

3.1.4.3.3.1.1.1 Weather messaoe mocessinc~ intervals. Weathermassage
pmcessingshallbeperformdatthe  following intervals:

(4

(b)

(cl

(4

(6

(f)

AllAmS formatweathermessages  shallbedisseminatedeachminuteto
thewllocatedPWPandWCP.

SAO format SAandPSmessages, whetherreceived frmAwcxS sites or
generatedbyADAS,shallbedisseminated to the WMSCR hourly on a
statically configurable minute within the hour.

SAO format SPandUSPmessages, whetherreceived frcmAWcX sites or
generatedbyADAS,shallbedissemi.na ted to the WMSCR as they are
produced.

All SAO formatmassages  shallbearchivedastheyareproduced fora
pericd of up to 15 days.

Duringan interrupt intheWMSwAUAS  conmunicationlink, all SAO
fonnatmessages shall be engueued forapericdof 3 hours.

1) Onrestorationofthelink, engueueddata shallbedegueuedona
last-in/first-out priority basis in the order USP, SP/RS, and SA,
and forkardedto theWMS&.

2) Pmcessirqofcurr~t SAomessages
degueuekq of old SAO messages.

shall take priority over

siteseachminute.

3.1.4.3.3.1.1.2 Weather message ~rocessimq throuohput. Processingofinput
weather messages forforwardingtoNASUser  (WMSCR,RWP, ar%lWCP) output
kkerfacecmponents  shallbewnstrainedas  follows:

(a) Timingconstraints:
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(c) For ccmands identified in the design as llintrusivell (cf
3.1.4.3.2.1.1):  less than 30 seconds, 50percentofthetin+a,  and
lessthanonelninute,95pfmentofthetim

3.1.4.3.3.3  Communications 13erformance requirements. P?Zf0-
reqabmnts for ADAS external interfacesshallbeasspecifiedinthe
re1evantAaAs1Cr%.

3.1.5 ADAS functional flow diaoram. F&fer to Figure 2.

3.1.6 Configuration allocation. To be specified by system design activity.

3.1.7 Interface reouirments.

3.1.7.1 External interfaces.

3.1.7.1.1 External svstems descriution. TheADASreceivesdata fromorsends
datatoavarietyofextemalsources~ TheAtlAS interfacewitheachofthe
extemal systems shallbe incmpliancewiththe
mspective IRD.

reqimxmtssetforthinthe
A list of all exterml

givenbelowwithrefemnce
systems interfacingwiththeADASis

totherespectiveInterfaceRequirement Documents.

(a) CTS . . . . . . . . . . . . . . . . . . . . . NAS-IR-92020000

(b) IXSJ . . . . . . . . . . . . . . . . . . . . . NAS-IR-21020000

(c) RWP . . . . . . . . . . . . . . . . . . . . . . NAS-IR-25082501

(d) MPS/Autcnnation Subsystems . . . . . . . . . . NAS-I&51030002

(e) WMSCR . . . . . . . . . . . . . . . . . . . . NAS-IR-25082507

(f) WCP . . . . . . . . . . . . . . . . . . . . . NAS-JR-25082503

(g) AWS . . . . . . . . . . . . . . . . . . . . NAS-IC-25083101-01

(h) TE/Digital Interface . . . . . . . . . . . . NAS-IR-44010001
. (i) NADIN Packet Mode Users X.25 . . . . . . . . NAS-IT+43020001

. 3.1.7.1.2 External interface identification. Astaged implementationofthe
National Airspace System (NAS) is scheduled to occur between 1984 and 1995.
ADAS, scheduled for operation in the early 199Os, will be in service during
the evolution of NAS. ADAS is presumed to operate in two distinct stages:
Transition State, and End State.
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3.1.7.1.2.1 Transition State. The Transition State shall be characterized by
the implementation of:

(a) Federal andnonfederal AIKE

(c) DOD AOS

(d) NADIN PSN

(9) MPs

(i) CTS.

Ixlring the Transition State, the Iocal -cations Network (IIN) is not in
service: initsplace, cmmunication by all NAS end processors of AIXS output
--whetherwllocatedattheACF (F5Q,WCPandMFS) or -1totheACF
(J@=w -- shallbeperformedusingtheNADINPSN.

Figure6showstheAlXSextemal
TransitionState.

processor interfaces anticipatedduringthe
Asindicated,AIXShassixdirecta.ndthree-

interfaces. Direct interfacesE;hallbewith~,~,Asos,~,NADIN,and
MPS. ~~~a~withIWP,WB,and~~sbdLlbe~lementedvia
NADIN.

3.1.7.1.2.2  End State. 'The Ehd State is characterized by the implementation
0ftheNASLCNateachACF. memhhalllinkAmStopmxesso rs wllocated
i.ntheACFs, andserveasthegatewaytotheNADINpsN.  Figum7 showsthe
extemalprocessorinterfacestoAtIASintheEndState.

3.1.7.1.3 Ha.Mmre-to-~ externalinterfaces. ADAS shallhavefour
extemalhardcmmhterfaces:

(b) NADIN PSN/AmS

(c) KNInterfaceUnit/AMS
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Figure 7. AlYsmpo1ogymstate- Interface
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unloading, and setting into position for installation shall not cause damage
toanyADAS componentnordefomationtothe  eguilqentunits.

3.2.1.5 Fewer recuirements. The AIRS shall operate on one or both of the
FAA-suppliedelectricalpowerse.rvices  availablewithinthehostfacility.
The power consists of 115 volts _+5 percent, 60 Hz _+2 percent, single-phase
three-wire mice. Fowershallbe fu.rhishedtotheADAS  through individual
circuitbreakers. Further distribution and protection against fluctuations
andaverloadshallbedesignedwithintheA~  inaccordancewithNEC-NFPA-70
where FAA-C-1217 does not apply. ADX power distribution requirenmks shall
be:

(a) Each equipment unit shall be provided with a single circuit breaker
for supply-power overload protection, as well as a visible
circuit-breaker indicator.

(b) Each eguipmnt unit shall provide for the distribution of electrical
powerwithintheunit.

(c) Allcircuitbreakrs shallbeprmidedwithamechanical  shieldto
preventaccidentaltripping.

(d) DesignoftheADU shallbesuchthattheremovalofpower  frmany
cmponentcannotdamageanyothercomponen~

3.2.1.6 Electrical crroundino/interfacing.

3.2.1.6.1 Groundim and bonding. The ADAS system grounding and bonding shall
be in accordance with FAA-STD-020. ADasgraundimgandbondingshallbe
compatiblewiththatofothereguipmentinterfacingwiththeADAS.

3.2.1.6.2 Electrostatic dischame (ESD). AIMS eguipmentaccessiblebyusers
shallbe imrclunetoESDfroanpersonnelbearingastatic~e.

3.2.1.7 Wire and cabling All m equimt wires, cabling layout, and
routingshallbe  inaccor&ncewithF~-STD-020 andtheapplicableportions of
NEC-NFF'A-70.

3.2.1.8 Cooling.

3.2.1.8.1 Internal temperature. The internaltemperatureofanoperating
ADAS shall staywithintheoperatinglimits  0fallADAS cmponentswithout
requiringspecialcoolingequipmentother'~for~-aircoolingusingKxrm
temperature air.

3.2.1.8.2 Airflaw. MountedADASeguipmmtshallbeamangedsothat
natural-and-forced-cmvection airflow is optimized.
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3.2.1.9 Security. Tkreshallbenophysical
ADAS eguipmmtbeyondnormal ACFaccess.

securitydevicesreqiredon

3.2.2 Enviromtal conditions. TheADAS shallbedesignedtocomplywith
the follawingenvironmentalwnditions  thatmaybe encounteredduringthe
transportation, storage, and operation of the system.

3.2.2.1 Natural environmnt. TheAD?S shallbedesigned  fortheoperating
and nonoperating enviromtental conditions listed in Table 1. Specification
mqkmnents foroperatingunderservice  conditions shallbemetwhenthe
equipment is operatingatthe specifieddutycycle.  Operating service
conditions apply under all fixed or slowly varying conditions of AC line
voltage and freguency defined in FAA+2100. Nonoperating conditions include
shipping and handling, storage, and installations that are not operating. If
theeguipmentis designedtothenonoperatingwrdition,  thendesign
verification test results equal to or beyond these conditions shall be
available; ifnot, then pmtectivewntainexsand/oranenvirorrmental  control
systemshallbeprovidedsothestatednonoperatingwnditionisnot
experiencedbytheeguipkent.

3.2.2.2 Induced environment. The shockdesignreguirements  neededto
withstandthe cmmmcial carriertransportationreguirementsshallbein
accordance with MIGSTB810.

3.2.3 Nuclear control recuiremmt.  ADAS has no special reguirements for
nuclear control, other than those imposed by host facility reqkemmts.

3.2.4 Materials, processes, and parts. Pxadwxs shall exist for the ADAS
off-the-shelf designs to manage wrrosion, dissimilar metals, and noxious
materials.

3.2.4.1 Corrosion.
with MIGHDEX-721.

Corrisonwntrolandmnitoringshallbe  inaccordance

3.2.4.2 Dissimilar metals. Dissimilarmetals shall notbeusedtieretheir
use will degrade or cause deterioration to the assembled parts. When
dissimilarmetals areused, theyshallbecoatedorprotectedtoprevent
degradationtootherparts  andassemblies.
Dissimilar Metals, shall be followed.

For ADAS development, MIGSTP889,

3.2.4.3 Noxious materials. ADAS haxdwam shall notwnsistofmaterials  that
arenutrients forfungiwhere itispracticaltoavoidthem. Suchmaterials
shallbeprotectedagainstxr&&ureand  fimguswitha  fungus-resistentvarnish
in accordance with FAA-G-2100.

3.2.5 Electrmacmetic interference reouirements. TheALRSegui~shall
meetthewnductedandradiatedemissions  requirements of FCCRulesand
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The AWAS Envim~t

Altitude (ft.) 0 to 8,000 0 to 50,000

Wt- Range (OC) +lo" to +4oo -50° to +7oo

Iiunidity, %wI 10% to 80% up to 100% m,
non-condensing
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3.3.1.2.2 Cm-muter memorv utilization.‘ Mainmemryshallbeexpandableby  a
50% or mre along with the ability to add additional channels to supprt new
peripheralsand conmnmi~tions interfaces. Thismaybeachievedby
reconfiguringequi~tinalarserchassisprovidingthesamebackplane.

3.3.2 Software requirements. This section specifies reguirements to which
theproposedADAS  systemsoftwaremstadhere. Thedeliverable software shall
include all those prcgram develmt capabilities, features, and facilities
used to develop ADAS custm application software. ADAS operational systms in
the field, however, shall not be eguipped for software development.

3.3.2.1 Diaonostic software.
thehostcmputersystem.

ADAS shall use diagnostic software suitable for
This software shallisolatea hardware failure to

the IXJ level.
be furnished.

Diagnostics for all provided egui-t and peripherals shall
Diagnostic results shall be displayed on the ASC and/or as

haIKdcopy  output.

3.3.2.2 Custom amlication  software. The-development of ADAS custm software
shalladheretothe follmingreqiremnts  forpmgmmmiq
developmental fllpportsoftware. languages and

3.3.2.2.1 Develoment  tools. Tools designti to aid in the software
xq&ements, design and development phases shall be supplied (cf 3.3.3.2).

.3.3.2.2.2 Blanciuaoes. All software specifically developed for
AaASshallbe~l~~inasingle,highorderlanguagewiths~~
attributes consistent with the requirements in 3.3.3.

3.3.2.2.3 F'romam librarv intenan system. Aprogramlibrazymaintenance
systemshallbeprovidedtoTkganizecZndmaintain source codes (cf 3.3.3.2.3).

3.3.2.2.4 Cmwilers/asse&lers.
written

Acompilercapableofcmpiliqtheprograms
inthehighorderlanguage  shallbeused  forthe inplementatioh of the

Ams software.

3.3.2.2.5 Debumer. Asymbolic interactivedebugger foruse insoftware
testing that is suitable for the provided cmpiler shall be furnished.

3.3.3 Desicmandcodincfconstraints. This section specifies the software
designandcodingconstraintSunder~~thecustam-designedsoftware shall
bedesignedand iq+mented, akidesignconstraintstowhichsuppli&  (non-
custcxn)softwammustadhere.

3.3.3.1 Sumlied software desiqn constraints. Sumlied software shall
acmmodate the following requirements:.
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(c) Ensurethatthesystemis initializedtoa  correct, internally
defined, and operationally ready stateupon recovery frma fault and
thatal1prmessinginterruptedbya  faultisproperlyresumdafter
recavery*

(d) Incorporate the supplied operating system that is applicable to the
processingelementSandconsistentwiththeselecteddesignand
architecture.

3.3.3.2.3 Six&al de&n tools and techniques. Designsupporttoolsshallbe
usedtorecoti, analyze, andmaintaintheAIIAS  softwaredesign. Tlhsetools
shall provide:

(a)

(b)

(4

(d)

W

(f)

(9)

Traceability of software systemcmponentsto  software requirements.

Configurationcontrolandtrackingofchanges  inthedesignand
softwareDTquirements.

Cmpleteness andconsistencytestingofall softwareunits.

Modelingandsinulationtosupportprocessing resouxe allocations
andtopredictsystemperfornxmx
required.

undervaryingworkloads,  as

Themeanstoverifyadherence
standards.

ofthedesignto softwaredesign

'Ihemeansto  indicate inthedesignrepresentationthatadesign
feature is inmmpleteard, later, toidentifyandtrackall such
incmpletedesign  features.

Variousprintedreports  suchas
cross-reference

source listings, emor lists,
lists, flawcharts,hierarchycharts,  design-e

history logs, extensiveextemal cededocumentation manuals
(organized for flexible and precise refelace), andanyother
documentation~toMlidatethe~programdesign.

The tools shall be applicablethroughoutthe  softwaredevelapmentand
maintenance life cycle. Theyshalladdressallaspects of operational
softwaredesign, includingdatastructures,  files, and interfaces. Thetools
shallencourageand facilitatedesignofsoftware inaccordancewiththe
~n~~r-sLlpplieSoftwareQuality~~Plan.

3.3.3.2.4 De&n remesentation. ThedesignshaPlbe represented inamnner
that facilitates traceability to the specification, ease of understanding, and
ease of design inrplementation.
ofthedesigndatabase.

The representation shall be maintained as part
'Ihe AMS design representation shall:
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(4

(b)

(cl

(d)

W

(f)

(s)

Provide a natural expression of the control constructs specified for
code develmt.

Be cmpatible with the properties and facilities of the target
languagecandidatesandtheirautamatedtool~lementations.

Facilitate a precise specification of the design and impcse a
rigorous structure on the design.

be directly processable by tools (cf 3.3.3.2.3) to facilitate the
analysisprmisionsnotedandtoenablestandaMsenforcemnttobe
acccmplished.

Explicitly documnt design decisions with high-order design not
affected by low-level implementation.

Ekexpressedinsuchawaythatpmgmmers receiveonlythat
informationneededtocompleteaunitandusem  receiveonlythat
information needed to use a unit.

Provide formal, testable unit specifications with design
decisionsdecoupledardencapsulated,  interfacesexplicitly
defined, and complete dcementation of dependencies.

3.3.3.2.5 Uesicm unit attributes. Modular design shall be utilized to
facilitate expansion, modification, and configuration control, and to enhance
reliability. TheAtlAS softwaredesignorsoftwarearchitechxre shal1m3etthe
followingmdularityrequimmmts:

(a) Each designunitshallperfoma singleunique fumtion, with inputs,
outputs, and in-ar interfaces clearly defined.

(b) EIachunitshallbe  separatelycoqilable.

(c) Each unit shall consist of a specification part, data declarations,
andseguenceofstatements. The specification part shall contain the
informationnecessarytousetheunit.  Thedatadeclarations shall
definelogicalentitiesn~~bythemodule.  Thesequenceof
stamts shall define operations to be performed.

(d) OnlystatementswithinaunitshallaccesspriMtedata-types  of that
unit. otherunitsshdllaccessdatathroughinterfacespraridedby
this unit.

3.3.3.2.6 Unit attributes. Structured pmgramkg techniguesshallbe
=@ayed. Allpzogramunits  shallmeetthe following additional rquizmmts:
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(a)

(b)

(cl

(4

(4

(f)

(9)

0-Q

6)

0)

(k)

(1)

ON

(n)

(0)

Apmgramunitshallcontainthecoderquiredtoimplementasingle,
well-defined function and shall consist of not more than 100
executable,high-otierlanguagestatements.

Allsourcecode shallbe indentedtoclearlydenotelogicallevels  of
constructs for ease of visual inspection.

All segments shall have sufficient annotation, i.e., wmments, to
explain inputs, outputs, branches, andotheritems not obvious inthe
code itself. E>rplanatorynotesshalijoeuniformlyindented.

Statementsshallbegroupedandarrangedinameaningfulorderinthe
code, e.g., columnar rather than a horizontal string.

I3atadeclarationsshdllbegrozlpedandarrangedinameaningfulorder
in the code, e.g., columnar rather than a horizontal string.

Datanamesandprocedurelabelsshallbenaeaningfulinthatlabels
shall be suggestive of their function.

Eachlineof sourwcode shall containonestatmentonly.

Fomats for error and diagnostic messages shall be standa&ized and
shall require no additional interpretation such as table lookups.

Loop indexes shall not be altered durirq loop execution.

Unnecessaryassignmmtofaconstantvaluetoavariable (especially
withinaloop)shallnotbemade.

Units shall not sharetemporarystoragelocations  ofvariables.

Eachunitshall beuniguelyidentified.

Exceptforerrorexits,  eachunit shall have a single entrypointand
a single exit point.

Complicatedexpressions, subas compomdednegative Boolean
expressions and nesting beyond three levels, shall not be used.

3.3.4 use of comer&al and reusable software. The use of any cmmercially
prmmed software or software developed for other applications (reusable
s~ftware)shallbeconfinedtothatwhichhasbeendemonstratedtomeetthe
performance criteria, reliability, maintainability, availability, testing, and
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(a)

(b)

(cl

(4

(4
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capabilities in the form of built-in test eguipment/built-i  test (BITE/BIT)
and/or external test equipment utilizing test points, such that 85 percent of
all failure occllrresnees canbeiso%atedtothe  single faulty IRU, and 95
percenttonomrethantwoU%Us. On-site AI%S preventive maintenance tasks
shall be required no more than once every 90 days (cf FAA Order 6000.30).

3.4.2.2 Desicm constraints.

3.4.2.2.1  Service and access. For al.1 WaspiS egui-t, design for ease of
servicing and access shall be in accordmce with paragraphs 5.9, 5.10, 5.11,
and 5.13 of ?KtlXX'D-1472. Al.1 major mxqmnmts (equipment) or modules shall
be completely removable frm their enclosure with minimum feasible
disassembly. Ail test points shallbeaccessiblewithoutdisassemblyofthe
eq&nmenL TheeguipmentshaKL bedesignedtopermitmodule  replacement
without removal of adjacent modules. Calibrations and adjustments shall be
acccmplished through the use of either built-in meters and gauges or portable
test instruments. Whensafetyallows,  access shallbeprovidedtonmdules
fmnoutsidethebasiceguipmentthroughtheuse  of swing-outunits, pull-out
drawerswithdrawerslides, cable extenders andcable retractors, and
circuit-card extenders, to allcw We operation in the open position. The
variety~n~of~idl~ls~~tsqLli~tto~intainthe
equipment shall be held to a m,

3.4.2.2.2 Test mine. All ADAS equipment not covered by built-in test
equipment or testable by diagnostic software shall provide test points and
facilities for connecting external test eguipxnent  for determining perforce
gualityofthe ec&xnent. Testpoints shallbe inaccordancewith
MILI-STD-415.

3.4.2.3 Modularity. ~l~~tsBtaPlbe,d~i~~tobemodular, andthe
numberofuniguemoduletypes shallbekepttoar&-kurk Plug-innodules
shall be skmdardized to perAt interchaqeability  of six&lar nodules without
alimt or adjusWent. All rkodules shall be keyed to prevat incorrect
installation and/or incorrect i0l-L

3.4.2.4 Monitoring recuirerents. TheADAS shallhavebothautcmxked
self-monitoring cap&%X&s and specialist-initiated monitoring capabilities.
AINS shall aut~ticallly and cons iyevaiuatethe operational status of
each ha&hare cxnponent and each software element correspotiing to the major
system functions. Any critical alarm shall be reported to the specialist via
the systc3neventlcg functionandtstheMPS,via  theADX3/?4E interface. The
statusofany hardware elementandthe status of any software elementshallbe
displayed on the A%! within 3 seconds foliowing a specialist reguest.

3.4.3 Modifiability. ADAS shall provide hardware tiifiability  in two mjor
areas: processor configuration and ~icatiams configuration. Processor
expansion shall be achieved by replacing (if and when necessary) one main
processor with another of the sm or up~~rd=~~oqet~hk~ wpI or I+ repl&.ng
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memoxyorotherperipheral  equipmentwithexpaMedcom+xibleequi~t.
Conmumications configurationexpansion shallbeachievedbyadding
ccmmnmications fmnt-endprocessors to the system configuration. Thesetwo
goalsaremetmsteasilyinstamhrd busmicroccnrpxlterm-,and
AMSisexpe&edtobebasf&onsuchabusstandamJ.

Field modification and expansion within the limits of the maximum AIMS
configuration shall be possible. In addition, a sufficient quantity of spare
components crucialtotheoperationof  AmS shall be accessibleto achieve
cmpliancewiththeAMSMITRrequirement.

Software flexibility, modularity, and decoupling shall be provided by two
factors: theuseofahighox&rpmgmming languageandtheuseofa
standard microcomputer operating system (cf 3.3.2.2.1).

AMSshallprovidepmcessor capacity available for future software expansion
without reconfiguration (cf 3.3.1.2).

3.4.4 Availability. Amilability shall be defined as the probability that a
~nodewillbeinastatecapableofmeetingits~ionalrequirements
when it is called upon at a randamtime,  exclusive of the effects of any
logistics or administrative delays. It is affected by failure rates, backup
equipment strategies, repairtimsandstrategies, andeffects ofpreventive
maintenance. The ADAS inherent availability at a node shall not be less than
0.9997, excluding noncritical equivt and excluding FAA-supplied air
conditioningandpower.

3.4.5 Fmtabilitv.  Each equimt item fabricated or procured for the ADAS
systfm shall, in its packed-for-shipment configuration, be capable of being
transported via cormmnsurfaceoraircarriers. Size, weight, and other
physical characteristics shall be consistentwiththepxuvisions of section
3.2.1 and section 5 of this specification.

3.4.6 Additional oualitv facto=. Thewntractorshallestablishand
nraintainaQualityControlPmgraminaccordancewiththecontract.

3.5 Lmistics.

3.5.1 !Siummrt concept.

3.5.1.1 Sumort and test equimt (S&TE)-. S&TE shall be identified and
documented inaccor&mcewiththeStatementofWork. Thetestequipment
necessary for system mintenance, i.e., fault isolation dmn to the LRU level,
shallbekepttoaminimum. These functions shallbeprimarily  representedby
built-intestdiagnostics  andequipmfmtwi.thADAS.

3.5.1.2 Maintenance. Atwo-levelmaintenance conceptshallbeemployedfor
the AD?% These two levels are: (1) site (organizational) and (2) depot.
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The locations atwhichthe respectivemaintenance tasks will be performed are:
(1) the ACF and (2) the FAAdepot/Criginal  Equipment Manufacturer (OEM).
Maintenance shall be in accordance with FAA order 6000.30a.

3.5.1.2.1 Site (ACF)-level maintenance. Maintenanceshallbeperfomedat
thisl~elonsystems,subsystems,andsupportequipmentindirectsupportof
ACF operations. Itshallinclude  systmmaintenancemnitorir~~,  system fault
isolation, and correction of system failures through the remval and
replacement of LRLJs, but shall not include disposition, repair, service,
calibration, and verification of the removed LFUJS. F&!movedmusshallbe
forwardedtothe  FAAdepot.

3.5.1.2.2 Demt-level maintenance This level of maintenance shallbethe
responsibility forrepairofIRUs,'suchasprintedcircuitboards,wtrichare
beyondtheeconomicorskill  capabilityoftheshopmaintenancelevel.

3.5.2 SWmrt facilities. Support facilities shall be installed at the FAA
Technicai Center inAtlanticCityandFAAAcademy  inOklahma City.

3.5.2.1 Ha&ware support. The AIXS will be installed in the existing 23 ACF
sites, theFAATechnica1  Center, andtheFAAAcademy. Installationshall not
reguire modification of existing facilities. Quantitative reguiremnts, in
sufficient detail, shall be developed for usage of existing facilities and
~~tsothataMilabilityfiaybeverified.  Table8 outlinesthehaxdware
required for the AMS development and field systems.

3.5.2.2 CSCI sumort. The ADAS shall specify the facilities, eguipment, and
software required for ComputerSoftwareConfiguration Item (CSCI) suppcrt
during the systems operational life.
considerations to the follcwing:

The requirements shall be specifiedwith

(a)

(b)

(cl

(4

@=I

(f)

Number and types of computers (cf 3.2.10, 3.3.1, 3.3.2.1.1).

Computer peripherals (cf 3.2.1.3).

Software tools (cf 3.3.2.2.2, 3.3.3.2.3, 3.3.2.1.4).

Facilities.

System utilities (cf 3.3.2.1.2, 3.3.2.1.4).

Finrmresup~rteguipment.

3.5.3 SWmly. TheAMSdesignshallmakemaximum
parts alreadyinthegavernment invmtory.

useofsbndaml, az-w=d

(a) The spares provisioning shall fully consider use of the FAA system
for supply fllpport and spares control action.
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6. NCYI'ES

6.1 Acronvms Follcwing is an
associatedwi;ltheAIXS  system
followed by an asterisk (*) are

AC

ACF

ANSI

AOS

ASC

ASCII

BITE/BIT

bps

CASE

CI

alphabetical list of acronyms commonly
that appear in this specification. Entries
explained further in a Glossary, 6.2.

Alternating  currat

Area Control Facility

AWS Data Acquisition System *.

AdvamxdDataCcmnmicationControlPr&ocol*

elication Data Unit *

American National Sbndards Institute

AutmatedObsemitqSystem

AirFZouteTrafficCm&rolCenter

ADA!3 SystemConsole

AmericanStandazd Code for Information In-e

AutomatedSurfaceOhse.rvingSystem

Automated weather ObseFJing system *

Built-In Test Equipment/Built-In Test

Bits-per-second

Cmputer-Aided Systems Engineering

Configuration Item

central processing unit *

CSC Computersoftwareccarponent*

CSCI Ccmputex Software Configuration Item *

CT Configuration Test

CodedTimeSource
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SUIT3

SA

I.qicalUni.t*

Miczop~rOperatingSystemInterfa~

MainaProcessorSubsystem*

Mean Time Between Failure

MeanTimeToRepair

National

National

National

National

National

National

Airspace Data InterchangeNetwOrk*

Airspace system

ElectricalCode

Fire Protection

OceanService

WeatierService

*

Association

Occupational Safety and Health Administration

OpenSystemInterconnection*~

Operational Test and Evaluation

Program D=+m Language *

IQmanentVimCirr=zlit*

~cketSwitchNetwork*

Record Special (observation)

RealTimeClock

RunwayVisualRange

RealtimeWeatherProcessor

SupportandTestEquipent

Record Observation

Surface Aviation Observation
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WMSCR WeatherMessageSwitchingCenterReplacement

6.2 Glossary

Adaptive parameter. Aparameterbywhichastmdamd
configured to a given site or process'

systemmaybeadaptedor
, mgrequ-t- Cf ConfigurableData.

specialist. See Specialist.

AdvancedD&aC!mmunicationsControl Pmtocol (ADCCP). AlsocalledANSI
X3.66, anAmricanrenderingof ISOHDLC, ADCCP isalink-level,bit-oriented
synchronous protocol widely used for U.S. Govermentandmilitary
communications systems. ADEPhas a widevarietyof options thatpemititto
=!PPoe- with different mgukments. The DA option, as specified in
FIPS FUB 78, renders ADCCP nearly identical to CCITT X.25 m. ADAS uses
boththebalancedandu&alanc&options.

Aiann. A state of a Data mint (cf) indicating coqxment(s)  failure with
asscciatedlossof servicetotheuser.

Application Data Unit (ALU). Thedataunitassociatedwiththehighest
ISC/OSI layer, them consists of an applicationheader  andamssagedefined
exclusively within the context of a cmputer application.

Application layer. A highest-level
providing

communications architecture layer,
senmtic prcxluct description services to a ccmunications user.

Application software.
particularsys~.

Softwarespecifictothefmctionsperfor~&bya
Itdoesnot include %ystem~~ software.

Asvnchmnous. Not related or cooxdinated in time. Within ADAS, primarily
referstoindepeIxk?ntprocesses chargedwiththeperformance ofdiscrete
operational or cmmunications functions.

Automated Observinc System (AOS). ADepartmentofDefense (DOD) system,
locatedatselectedairports, cxqosedofmeteorological  senso rocessor,
andcomunications  outputs. Meteorologicalparameterssuchas%.nZspeed,
winddirection, tetqxrature,  dew-point temperature, pressure, precipitation,
visibility, and cloud height are masured, andthenP====dthraugh
averagingandanalyzingroutines.

AutomtedSurfaceObserving  Svstem (ASOS). ANational Weather Sexvice (NWS)
system, locatedatselectedairports,  cmposedofmeteorological  sensors,
processor, andccmunications outputs. Meteorologicalparametemsuchaswind
speed,winddirection,teqerature,dew-pointtemperature,pmssure,
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precipitation, visibility, and cloud height are
throughaveragingandanalyzingmutines.

lneasured,andthenprocessed

AutcrmatedWeatherObservinoSvstem (AWZS). AnFAA-sponsoredsystem, located
atsekctedairports, ccarposedofmeteorologicalsensors,  p
communications outputs.

rocessor, and
Meteomlogicalparameterssuchaswindspeed,wind

direction, temperature, dew-point temperature, pressure, precipitation,
visibility, and cloud height are
averagingandanalyzingroutines.

measured,ahdthenproces sed through

Automatic. Atennthatap~liestoanactivityor functionthatisperformed
by the AllAs without human specialist intemention.

AWCS Data Acouisition Svstem (ADAS). Refer to Section 1 for an introduction
to ADAS.

Balanced Asvnchmnous  Cotion (BA ootion). An option of the ADCCP protocol, as
specified in FIRS HJB 78, that makes it similar to the CK!ITI X.25 link layer
protocol.

Bardwidth. Ameasureofthecapacityofa
higherspeedlinkqas measuredinbps.

communication link (usually the

Bit (Binarv disit). The smallest unit of infomation in cmputer or
cmmnmications operations, representedbyeitherofthetwobinarynumrals,  0
or 1.

Blockinu factor. WithinADAS,aparamte.rdenotingthemxinnnn
specified queue buffer in units of messages and/or bytes.

size of a

Aunitofdata8bitsinler@h.Byte.

Central Processino Unit (GUI. TheCFUistheprincipalcontroland
computationalelementofacomputersystem.  It consists typicallyofa
program control unit, arithmetic and logical operation unit, and channels for
data exchange with peripherals.

Chame Messase. A message to the MPS initiated by AI&S on detection of a data
pointalarmconditionoracharqe  ina status data point

mtii.Ilting Theactionofsavingdyrmic~temparametersatagiven
point in time:

Circuit. Ammunicationspathwaybetweentwosystms  or subscribers.
A circuit may be a physical pathway (e.g.,
e*.),

wpper wire, micmwave equipment,
orawnceptualentityrepresentingthepathwaywera communication

utility, (e.g., PSN).
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higherspeedlinkqas measuredinbps.
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or 1.
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Erroneousmessaoeloo (errorlooZ Asystemlogrecotiinganyerroneous
contentsofmessagesexchanged~~-ADASandotherNASnodes.

IWentlcg. Asystemlogrecordingsignificanteventsdetected  inthewurse
of operation.

Format. Apredetermin&arrangementofbit  seguences, characters, fields,
lines, and/or punctuation, as utilized for the organization of data storage,
transmission, or display.

Frame A link layer data element, exchanged on X.25 and ADCCP interfaces.
%%!&aredelimitedbythe  framingcharacter, hexidecimal7E.

FullduDlex. A characteristic of
exchange data simuitaneous

communications cimuits allowingthemto
lyinbothdirections.

Header.
wntents.

The initial part of a mssage wntaining fields that define the
Both~-andsAo-formatted~messageshaveheaders.

Help Function. On-lineassistanceto interactiveusers of a system,
integrated inasoftwareproductanddesigned  formltipleuser-cmpetence
levels.

Initialization State.
its active mission.

~estateof~whenthe~t~isbeingprepared  for

Interactive Process Simulator (IPSZ. InthewntextoftheAI%S
specification, the IPS is a test and demonstration resomcedesignedto
duplicate the operation and behavior of the AN3 communications network and
ADAS subscrm. It will permit testing of the AIR3 system, via data
introduction to that system, prior to the availability of actual cmmmnication
interfaces.

Interface. Awnnectionpointthatlinks  systemelementswithdefined
characteristics, used most often in this specification to denote physical
circuits between ADAS and other systems.

Intemational Omanization  for Standardization/Ooen Svstem Interconn-njG2
Model. See ISO/OSIModel.

ISO/QSI Model (International Omanization  for Star&mdization/Ooen  Svstem
Interwnnection Model).. A seven-layer organizational mechanism for defining
thepmcedmesand  formats fordataexchangebetweentwo interconnectimj
Tsten=-

.

Link. Apathway fortheexchangeofdatabetweentwo systems. SeeCircuit.
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LinkAccess Pr&ocolBalanced  (LAPB). The link protowl defined in the X.25
pmtocoL It is abit-oriented, synchronousprotocolbetweenpeersystems.

Link (Datalink) Layer. Thesecotilayerof ccmmnmications architectures,
providingreliabletransmissionofunits (frames) ofdatabetieennodes  of a
network.

Line Replaceable Unit CLFCJ1. The smallest hamhare elementofthesystmthat
canbe exchangedwithoutrepair. AnLRUis arepairableunitwnsistingofa
combinationofwmponents, parts, assemblies, -lies, etc., which, when
removedandreplaced,  willrestorethelqerentitywithinwhich it operates
to an operational configuration. Itexcludesitms fallingtierthe
definition for a repair/piece part.

LmicalUnit CLUI. Ahardwam, software, orstatusmaintenance reportins
group, consisting of a specified set of Data Points (cf).

Macrostate. Adinmsionoftheoverallstatusofaq&mwnsideredasan
integrated whole.

MaintenanceprocessorS~stem  @TICS\. ANAS systemresponsible fordetermining
thestatusof~chsystemccqxment. meADASMaintenance subsystem sends
reports of system status to the MPS on -est or on detection of system
m-0

Messacre. A unit of bit sequmces and/ortextchamctemtransmittedovera
cmnunicationsmedimorbetweensoftwarep-ses.  Aproductisaclassof
message.

Microstate. The state (cf) of a discrete specified cmponent or part of a
m.

Mission. The purpose or primary function of a system. See 3.1.1 for a
specification of the ADAS mission.

Mode (of mtion). Within a given State (cf) of a system, one of a
specified set of alternative swnarios for system operation.

NADIN Packet Switch Network (PSNI. TheNADINPSNisapacketswitchednetwork
that will pruvide the data switching capabilities and network monitoring
functions mquiredtomeet futu.reFAAcmmunicationneeds.

NADIN II. TheNASplanprojecttoprocure thehax&are/softwareoftheNADIN
FSN.

NAS Plan. AnFAAproposal thatoutlinesamtberof  modernizationpmgrams
designed to improve the collection, analysis, and dissemination of weather
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information with the objective of enhancing the safety and efficiency of the
NAS. The ADAS is one of these programs.

National Airwace Data Intemhange Network (NADIN). Facilities used for data
exchange between NAS systems. NADINwnsistsofaMessageSwitchnetwork
(NADIN IA) and Packet network (NADIN II).

National Airwace System (NAS). The ccmon network of U.S. airspace coqmsed
of air navigation facilities, egui~mt and semices, airports or ltiing
areas, aeromutical charts, information and services, rules, regulations and
procedures, technicalinformation,manpower,  andmaterial.

Network Layer. Thethirdlayerin communications architectures (ISO/OSI,
X.25), providing routing and flow wntrol for units (packets) of data through
a network.

m. Within this specification, any externally
addressingand/oraddress&bythe~.

ccnmnunicatiq element

Noncritical. The condition of ADAS When a noncritical failure has been
observed. A noncritical failure is one that pennits the continuation of ADAS
missionperfomame, withpossiblepartialloss  of service.

Nonrecursive. Within ALIAS failure operation, indicates the use of failure-
processing and shutdown algorithms that exclude within themselves the possible
use of failed cmponents, an3 that recognize the Shutdown State.

Nonvolatile Data Store.
removalofline~.

Data stores Whose values persist reliably after the

Normal oceration. TheconditionofAaAS~noperatinginthe~~wofany
failure conditions and unattended by a hman specialist.

Off-line. (1) WithinADAS,atermrelatedtotheperformance
diagnostic, or certification pmwdures

ofmaintmance,

designation for cmputer resources,
by a specialist at an ACF'. (2) A

including peripherals and storage,
normally reguiring operator intervention to mount or attach.

Off-the-shelf. Anitemproducedandplacedinstockbyawntractor~ or
stocked by a distributor, before receiving an order or wntract for its sale.
Theitemmaybe
or description.

cmmercial  or produced to military or federal specifications

On-line. (1) A term related to specialist interface control activities
during ADAS application software execution. (2) A designation for cmputer
resourws, including peripherals and storage, normally attached and ready for
use.
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pueue. Anorderedlistofmessages. In ADAS a gueue structure is defined as
arec@mmkinordertoexchange
inherently different rates (e. g.,

Response report. An oqanized and
specialist interface conmmds.

databetween&emelementsoperatiqat
circuitsandprcductprocessing).

formatted display of data as requested by

Remonsetime. The time between receipt of a stimulus and the activity which
resuits frmthatstimlus.

SA format. A format used to code surface aviation (SA) weather observations.
The format used for international stations is METAR code; Airways wde is used
for domestic (including Mexican) stations.

ShutdownState. 'IheStateofAaASwhenthe~s~isbeingdeinitializedand
closed in preparation for software exit.

Softwaxestatusreoister. Ananaloguetothemmon
oftenused inisolated~

hardwarestatus register
cmponents (boakk, etc.). A data store used

bysoftwaretorecotithe cument state of any specified system wmponent.

Soecialist (AMS Suecialist).
an ADAS installation.

Fersonnelassignedtothelocalmaintenanceof

Smcialist interface function. ThemeansprovidedwithinAI&S for a
specialisttoexercisewntrolwerthe  system.

Stacre. Aphaseofthe implementationofALYU3 SewicewithintheNAS. See
Transition State and Ehd State.

(1) Anyoneofaspecifieddomainofdiscxetevalues  r e pState. resenting the
operational condition of any defined component of a system at a given time.
(2) As capitalized within this specification (State), the operational
condition of the AMS system considered as a whole, with the dmain
(Initialization, Operational, Shutdown), cf.

Stittechatwemessase. A~emessaseannouncingtotheMPSany~eina
statuslogicalunitdatapoinl~

Static data. Adaptation and configuration data, including security
information, utilized by the cmnunications, processing and control fuhctims
in the autmatic wntrol and direction of system execution. WithinAIM
staticdatamaybemodifiedonlyunderspecialistinterfacewntrol.

Staticallv wnfiourable. An attribute of certain data, wnnoting that t%
wnstraints respecting static data (cf) and wnfigurable data (cf) shall apply
to it.
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status. see state (1).

Svstem Failure. The condition of ADAS when a critical failure persists
throughpossibleretry/restartproced~,  requiringtheterminationofAIXS
mission precessing and the transition to the Shutdown State.

.
SYstem manamr.
functions.

ACFpersonnel chaqedwiththemaintenanceofAINS  security

SYstem software. Software provided with the specific cmputer haMware which
performs support functions for the application. Systemsoftwarewnsistsof
anoperatingsystem,ccrmpilersandotherd~~opmenttoOls,database
management systems, andvariousutilityprograms. see operatimg system.

Test bed. A feature of the AMS that permits the development of allAMS
application software andthetestingof software frm individualmdulesupto
theentire system.

(1) That part of a displayable message following and exclusive of theText.
header. (2) Anydisplayabledata.

Transition State. The stage of implementation of AINS service characterized
bytheuseoftheNADINPSNfor
ADAS output.

comunication with all MIS end processors of

Transwrt IaYer. The fourth layer in the '-/-layer ISO/OSI comnmications
architecture, providing reliable, sequenc&exchangeofdata  across
between two end users.

a network

Unit. Thesmallestlogical softwareentityspecifiedinthedetaileddesign
whichccmpletelydescribes  a single function insufficient detail toallow
~lementingcodetobeproducedandtestedindependentlyofotherunits.

Virtual Circuit WC). A wnnection-oriented  mode of transmission in pa&&-
switchednetwork3, inwhichdata fluws sequentiallyalongashar&wnnection
path. RegularVC service requires thatdatatransmissionbeprecededwitha
negotiated establishment of wnnection between subscribers, and followed by
disconnection. seePermanentvirtua1circuit.

Volatile Data Store. Data storagewhosevaluesbemne  indetenninatewiththe
removal of power from the storage media (not to be wnfused with Volatile
Data, cf).

Volatile Data. see Dynamic Data.

warm start. SeeColdstart.
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transmission envelorx The IWO transmission envelope consists of a
leading= (h&decimal 01) atthestartofthemessageandatrailingm'x
(hexideciml 04) at the end of the message.

World Meteorolosical Omanization  CWPFJ\. An international agency under the
United Nations, headqmrkmd inGeneva, Switzerland, whose objectiveisto
pramotehumanbenefitandeconcrmicgrawththroughthecoordinationof
meteorological pmgrams, staMardizationofmeteomlogical  procedures and
cmnunications, exchange of data and techniques, and qxnsion of
meteorological capabilities, particularly in developing countries.

X.25. ACCI'ITstandard definingprocedures inthelcwerthree ISO/0SIlayers
forthemanagenmt ofME/DCE interfaces.
NADIN PSN.

These standaxkareusedbythe

6.3 Index

ACF

Adaptive

AnAs/AWcSIcD

AnAs/crsIcD

An?S/cPPIcD

Atw/MPs ICD

AIxS/RWPIcD

Ams/WmcRIcD

AD?S/MPS Information Exchange

3.1.1, 10.3, 10.5.1.3

10.3

10.3

10.3, 10.5.1.4

10.3

10.3

3.1.4.2.2.3.5

2.1, 2.2, 6.2

Additive Data Group 3.1.4.2.1.2.3.1

1.2, 3.1.1, 3.1.4.2.1.3.1,  3.1.4.2.2,
3.1.4.3.1, 3.1.4.3.2.2.2.1,  3.1.7.1.2.1,
3.1.7.1.2.2, 3.2.1.2, 3.2.1.9, 3.2.10,
3.3.3.1, 3.5.1.2, 3.5.1.2.1, 3.5.2.1,
4.1.2, 4.1.5.5, 6.2

3.1.4.3.1.2.4, 3.1.4.3.2.2,
3.1.4.3.2.2.2, 3.1.4.3.2.2.2.1,
3.1.4.3.2.2.2.1.1,  3.1.4.3.2.2.2.1.2,
3.1.4.3.2.2.2.1.3,  3.1.4.3.2.2.2.2,
3.1.4.3.2.2.2.2.1,  3.1.4.3.2.2.2.2.2,
3.1.4.3.2.2.2.2.3,  6.2
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Ceiling

Change of State Detection

Qlange Rieports

CheckpQimt  Data

-syntax
camunication Connection

camrrmnication Diswmion

Communication Restoration

Cbmunications Function

Cumpilers/assemble.rs

canq?uter HardwareReqhzmmts

Configuration Change Prccessing

Configuration wntrol, runtime

Configuration Management, System

Configuration Modifiability

Contents 0fErmneausMessage

CooliJICJ

3.1.4.2.1.2.2.1

3.1.4.3.3.1.2.2

3.1.4.1.2, 3.1.4.2.2.3.5.2,
3.1.4.2.2.3.5.2.1,  3.1.4.3.1.2,
3.1.4.3.3.1.2.1,  3.1.4.3.3.1.2.2,  6.2

3.1.3.1.1, 3.1.3.1.2, 3.1.4,
3.1.4.3.1.1.1, 3.1.4.3.1.1.2,
3.1.4.3.1.1.2.2.4,  3.1.4.3.1.2.3,
3.1.4.3.1.2.6, 3.1.4.3.2.2.1.1,
3.1.4.3.3.1.3, 6.2

3.1.4.3.2.1.2

3.1.4.1.1

3.1.3.1.3, 3.1.4.1.3, 3.1.4.3.1.1.3

3.1.4.1.2, 3.1.4.2.1.3.2, 3.1.4.3.1.2.6

3.1.4, 3.1.4.1, 3.1.4.2.1.3,
3.1.4.2.1.3.4, 3.1.4.3.1.1.1.2,
3.1.4.3.1.1.2.1,  3.1.4.3.1.1.2.2.3,
3.1.4.3.1.1.3.1,  3.1.4.3.2.2.6.2,
3.1.4.3.2.2.7.1,  3.1.4.3.2.2.7.2,
3.1.4.3.2.2.7.3

3.3.2.2.4, 3.3.2.2.5

3.3.1

3.1.3.1.2, 3.1.4.3.1.1.2.2.5

3.1.3.1.2, 3.1.4, 3.1.4.3.1.1.1.1,
3.1.4.3.1.2.2, 3.1.4.3.2.1.1,
3.1.4.3.2.2, 3.1.4.3.2.2.2

3.3.3.2, 3.3.3.2.3, 3.3.3.2.5, 3.6, 4.1.3

3.4.3

3.1.4.3.1.4, 3.1.4.3.1.4.5

3.2.1.8, 3.2.1.8.1

,
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DesignGoals

DesignUnit  Attributes

Diagnostics

DID

Dimensional Limits

DOD

IXXHXD-2167

Durability

Elapsed Dawn Time

ElapsedTimeCo~int

Electrical Grid Failure

Electrical Grounding

Electmnagnetic Interfermce
Requirements

Electrostatic Dischaqe

Enable/Disable Maintenance
Data mints

End state

Ehvirommtal  Conditions

Equipmentstatusdisplay

ErroneousMessage

ErrorMessage

3.6.4

3.3.3.2.5

3.1.4.2.2.2, 3.3.2.1, 3.3.3.2.6,
3.4.2.2.2, 3.5.1.1, 3.5.4

4.2

3.2.1.2

2.3.2, 3.1.7.1.2.1, 6.2

2.1, 3.3.3.2.1

3.2.1.4

3.1.4.2.1.2.3.10

3.1.4.2.1.3.3

3.1.2

3.2.1.6, 3.2.1.6.1

3.2, 3.2.5

3.2.1.6.2, 5.2.4

3.1.4.3.2.2.6.2

3.1.7.1.2, 3.1.7.1.2.2, Figure 7

3.1.2, 3.2, 3.2.2,~ 3.2.2.1, 3.2.2.2

3.1.4.3.2.2, 3.1.4.3.2.2.8

3.1.4.1, 3.1.4.2.2.3.5.1.2,
3.1.4.2.2.3.5.2.2,  3.1.4.3.1.3.4,
3.1.4.3.1.4, 3.1.4.3.1.4.1,
3.1.4.3.1.4.2, 3.1.4.3.1.4.5,
3.1.4.3.2.2.5.2,  4.1.5, 4.2.1, 10.1,
10.4, 10.5.2.4

3.1.3.1.2, 3.1.4.2.2.3.5.1,
3.1.4.2.2.3.5.1.2,  3.1.4.2.2.3.5.2,
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DesignGoals

DesignUnit  Attributes

Diagnostics

DID

Dimensional Limits

DOD

IXXHXD-2167

Durability

Elapsed Dawn Time

ElapsedTimeCo~int

Electrical Grid Failure

Electrical Grounding

Electmnagnetic Interfermce
Requirements

Electrostatic Dischaqe

Enable/Disable Maintenance
Data mints

End state

Ehvirommtal  Conditions

Equipmentstatusdisplay

ErroneousMessage

ErrorMessage

3.6.4

3.3.3.2.5

3.1.4.2.2.2, 3.3.2.1, 3.3.3.2.6,
3.4.2.2.2, 3.5.1.1, 3.5.4

4.2

3.2.1.2

2.3.2, 3.1.7.1.2.1, 6.2

2.1, 3.3.3.2.1

3.2.1.4

3.1.4.2.1.2.3.10

3.1.4.2.1.3.3

3.1.2

3.2.1.6, 3.2.1.6.1

3.2, 3.2.5

3.2.1.6.2, 5.2.4

3.1.4.3.2.2.6.2

3.1.7.1.2, 3.1.7.1.2.2, Figure 7

3.1.2, 3.2, 3.2.2,~ 3.2.2.1, 3.2.2.2

3.1.4.3.2.2, 3.1.4.3.2.2.8

3.1.4.1, 3.1.4.2.2.3.5.1.2,
3.1.4.2.2.3.5.2.2,  3.1.4.3.1.3.4,
3.1.4.3.1.4, 3.1.4.3.1.4.1,
3.1.4.3.1.4.2, 3.1.4.3.1.4.5,
3.1.4.3.2.2.5.2,  4.1.5, 4.2.1, 10.1,
10.4, 10.5.2.4

3.1.3.1.2, 3.1.4.2.2.3.5.1,
3.1.4.2.2.3.5.1.2,  3.1.4.2.2.3.5.2,

106

.



FAA-E-2804
Matxh 24, 1988

FAA

FAA Order 1600.54

FAA Order 6000.3Oa

FAA-c-1217

F%A+2100

FAA-STD-020

FAA--028

FAT

FCC!R&R

FIPSKIB78

Flexibility

FMH-1

FormalReviews

Formal Specifications

FormalTestConstraints

Formal Test Plans

FonmlTestProc&uw

FormalTestRepo~

FozmalTest~ts

Formal Tests

3.4.1.2.2, 3.4.2.1, 3.4.4, 3.5.1.2.1,
4.1.5

1.2, 2.1, 2.3.1, 3.1.2, 3.2.1.5, 3.4.4,
3.5.1.2, 3.5.1.2.1, 3.5.2, 3.5.2.1,
3.5.3, 3.5.4, 3.5.5, 4.1.1.4, 4.1.2, .
4.1.5.3, 4.1.5.4, 4.1.5.5

2.1, 3.1.2 c

2.1, 3.4.2.1, 3.5.1.2

2.1, 3.2.1.5

2.1, 3.2.2.1, 3.2.4.3, 3.2.6, 3.2.7

2.1, 3.2.1.6.1, 3.2.1.7

2.1, 3.5.5

4.1.5, 4.1.5.4, 4.1.5.5, 4.3, 4.3.1

2.1, 3.2.5, Tables 2,4,5,6,7

2.1, 6.2

3.4.3

2.1, 3.1.4.2.1.2.3

4.1.1.4

3.3.3.2.4

4.3

4.1.1.5, 4.1.3

4.1.1.5, 4.1.3

4.1.1.3, 4.1.1.4, 4.1.3

4.2.1

4.1.1.2, 4.1.1.3, 4.1.1.4, 4.1.1.5,
4.1.1.6, 4.1.2, 4.1.3, 4.2, 4.2.1, 4.3

Formal Verification 3.3.3.2.1
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FAA

FAA Order 1600.54

FAA Order 6000.3Oa

FAA-c-1217

F%A+2100

FAA-STD-020

FAA--028

FAT

FCC!R&R

FIPSKIB78

Flexibility

FMH-1

FormalReviews

Formal Specifications

FormalTestConstraints

Formal Test Plans

FonmlTestprocedures

FormalTestRepo~

FormalTest~ts

Formal Tests

3.4.1.2.2, 3.4.2.1, 3.4.4, 3.5.1.2.1,
4.1.5

1.2, 2.1, 2.3.1, 3.1.2, 3.2.1.5, 3.4.4,
3.5.1.2, 3.5.1.2.1, 3.5.2, 3.5.2.1,
3.5.3, 3.5.4, 3.5.5, 4.1.1.4, 4.1.2, .
4.1.5.3, 4.1.5.4, 4.1.5.5

2.1, 3.1.2 c

2.1, 3.4.2.1, 3.5.1.2

2.1, 3.2.1.5

2.1, 3.2.2.1, 3.2.4.3, 3.2.6, 3.2.7

2.1, 3.2.1.6.1, 3.2.1.7

2.1, 3.5.5

4.1.5, 4.1.5.4, 4.1.5.5, 4.3, 4.3.1

2.1, 3.2.5, Tables 2,4,5,6,7

2.1, 6.2

3.4.3

2.1, 3.1.4.2.1.2.3

4.1.1.4

3.3.3.2.4

4.3

4.1.1.5, 4.1.3

4.1.1.5, 4.1.3

4.1.1.3, 4.1.1.4, 4.1.3

4.2.1

4.1.1.2, 4.1.1.3, 4.1.1.4, 4.1.1.5,
4.1.1.6, 4.1.2, 4.1.3, 4.2, 4.2.1, 4.3

Formal Verification 3.3.3.2.1
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IS0

ISO/ 7498

IBDTestMessages 3.1.4.3.2.2, 3.1.4.3.2.2.7.1

Icgic;llUnits (IX) 3.1.4.2.2.3.3, 3.1.4.2.2.3.3.2,
3.1.4.2.2.3.3.2.5,  6.2

Iqistics

TOgd

Maintainability

Maintenance Log

Maintenance  xq Data

Maintenance subsystem

mintenanw Data mint

1.3, 2.2, 2.3.7, 3.1.4.2.1.3.3,
3.1.4.3.1.1.2.1,  3.1.4.3.1.4.2,
3.1.4.3.3.1.1.2,  6.2

1.3, 2.2

2.1, 3.1.7.1.1, 3.1.7.1.2.1, 3.1.7.1.2.2,
3.1.7.1.3, 6.2

1.2, 3.1.4.3.2.2, 3.1.4.3.2.2.7.1,
3.1.4.3.3.1.1.1,  10.4

1.1, 1.3, 3.4.2.1, 3.4.4, 3.5

3.1.4e3.2.1.1, 3.1.4.3.2.2,
3.1.4.3.2.2.1.1,  3.1.4.3.2.2.1.2,
3.1.4.3.2.2.1.3

3.2.7, 3.3.2.1, 3.4.2.1, 3.5.1.1,
3.5.1.2.1, 3.5.1.2.2

1.3, 3.3.4, 3.4.2, 3.4.2.1

3.1.4.2.2.3.4.2,  3.1.4.2.2.3.5.1.1,
3.1.4.3.1.1.1, 3.1.4.3.2.2,
3.1.4.3.2.2.6.4

3.1.4.2.2.3.4, 3.1.4.3.2.2

3.1.3.1.2, 3.1.4, 3.1.4.2:2, 3.1.4.2.2.1.
3.1.4.2.2.2, 3.114.2.2.3, 3k.4.2.2.3.1,'
3.1.4.2.2.3.2, 3.1.4.2.2.3.3,
3.1.4.2.2.3.3.1,  3.1.4.2.2.3.3.2.5,
3.1.4.2.2.3.4, 3.1.4.2.2.3.4.1,
3.1.4.2.2.3.4.2,  3.1.4.2.2.3.5,
3.1.4.3.1.1.2, 3.1.4.3.1.1.2.2.3,
3.1.4.3.1.1.2.2.4,  3.1.4.3.1.1.3,
3.1.4.3.2.2.2.2.1,  3.1.4.3.3.1.2,
3.1.4.3.3.1.2.1,  3.1.4.3.3.1.2.2.,
3.1.4.3.3.1.2.3

3.1.4.3.1.2, 3.1.4.3.2.2,

l
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IS0

ISO/ 7498

IBDTestMessages 3.1.4.3.2.2, 3.1.4.3.2.2.7.1

Icgic;llUnits (IX) 3.1.4.2.2.3.3, 3.1.4.2.2.3.3.2,
3.1.4.2.2.3.3.2.5,  6.2

Iqistics

TOgd

Maintainability

Maintenance Log

Maintenance  xq Data

Maintenance subsystem

mintenanw Data mint

1.3, 2.2, 2.3.7, 3.1.4.2.1.3.3,
3.1.4.3.1.1.2.1,  3.1.4.3.1.4.2,
3.1.4.3.3.1.1.2,  6.2

1.3, 2.2

2.1, 3.1.7.1.1, 3.1.7.1.2.1, 3.1.7.1.2.2,
3.1.7.1.3, 6.2

1.2, 3.1.4.3.2.2, 3.1.4.3.2.2.7.1,
3.1.4.3.3.1.1.1,  10.4

1.1, 1.3, 3.4.2.1, 3.4.4, 3.5

3.1.4e3.2.1.1, 3.1.4.3.2.2,
3.1.4.3.2.2.1.1,  3.1.4.3.2.2.1.2,
3.1.4.3.2.2.1.3

3.2.7, 3.3.2.1, 3.4.2.1, 3.5.1.1,
3.5.1.2.1, 3.5.1.2.2

1.3, 3.3.4, 3.4.2, 3.4.2.1

3.1.4.2.2.3.4.2,  3.1.4.2.2.3.5.1.1,
3.1.4.3.1.1.1, 3.1.4.3.2.2,
3.1.4.3.2.2.6.4

3.1.4.2.2.3.4, 3.1.4.3.2.2

3.1.3.1.2, 3.1.4, 3.1.4.2:2, 3.1.4.2.2.1.
3.1.4.2.2.2, 3.114.2.2.3, 3k.4.2.2.3.1,'
3.1.4.2.2.3.2, 3.1.4.2.2.3.3,
3.1.4.2.2.3.3.1,  3.1.4.2.2.3.3.2.5,
3.1.4.2.2.3.4, 3.1.4.2.2.3.4.1,
3.1.4.2.2.3.4.2,  3.1.4.2.2.3.5,
3.1.4.3.1.1.2, 3.1.4.3.1.1.2.2.3,
3.1.4.3.1.1.2.2.4,  3.1.4.3.1.1.3,
3.1.4.3.2.2.2.2.1,  3.1.4.3.3.1.2,
3.1.4.3.3.1.2.1,  3.1.4.3.3.1.2.2.,
3.1.4.3.3.1.2.3

3.1.4.3.1.2, 3.1.4.3.2.2,

l
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MonitoringF&qubmnts

MPS Test Messages

MlTFailure

MIBF

NADIN

NAS-IC-25083101-01

NAS-IR-21020000

NAS-IR-25082501

NAS-IR-25082503

NAS-IR-25082507

NAS-IR-43020001

NAS-IR-44010001

NAS-It?-51030002

NW-I&92020000

National Ocean Service (NOS)

NEC-NFF'A-70

Noncritical Equipment

Nonvolatile

3.4.2.4

3.1.4.3.2.2, 3.1.4.3.2.2.7.2

3.1.4.3.1.2.5.6

3.4.1

3.4.2, 3.2.3

1.3, 2.1, 3.1.4.3.2.2.2.1.2,  3.1.7.1.1,
3.1.7.1.2.1, 3.1.7.1.2.2, 3.1.7.1.3

1.2, 3.1.1, 3.1.4.2.1.1, 3.1.4.3.3.1.1.2,
3.1.7.1.2, 3.1.7.1.2.1, 3.1.7.1.2.2,
3.6.2, 4.2.1, 6.2, 10.1, 10.5.2.4

2.1, 3.1.7.1.1

2.1, 3.1.7.1.1

2.1, 3.1.7.1.1

2.1, 3.1.7.1.1

2.1, 3.1.7.1.1

2.1, 3.1.7.1.1

2.1, 3.1.7.1.1

2.1, 3.1.4.2.2, 3.1.4.2.2.3.5,
3.1.4.3.2.2.6.2,  3.1.4.3.2.2.6.4,
3.1.7.1.1

2.1, 3.1.7.1.1

3.1.4.2.1.2.2.1,  3.1.4.2.1.2.2.3 .

2.2, 3.2.1.5, 3.2.1.7

3.1.4.3.1.2.2.2,  3.4.4

3.1.3.2.2, 3.1.4.3.1, 3.1.4.3.1.2.2.1,
3.1.4.3.1.2.2.2,  3.1.4.3.1.2.6,
3.1.4.3.2.2.4, 3.1.4.3.2.2.5.1,
3.1.4.3.2.2.5.2,  3.1.4.3.2.2.6.4,  6.2
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MonitoringF&qubmnts

MPS Test Messages

MlTFailure

MIBF

NADIN

NAS-IC-25083101-01

NAS-IR-21020000

NAS-IR-25082501

NAS-IR-25082503

NAS-IR-25082507

NAS-IR-43020001

NAS-IR-44010001

NAS-It?-51030002

NW-I&92020000

National Ocean Service (NOS)

NEC-NFF'A-70

Noncritical Equipment

Nonvolatile

3.4.2.4

3.1.4.3.2.2, 3.1.4.3.2.2.7.2

3.1.4.3.1.2.5.6

3.4.1

3.4.2, 3.2.3

1.3, 2.1, 3.1.4.3.2.2.2.1.2,  3.1.7.1.1,
3.1.7.1.2.1, 3.1.7.1.2.2, 3.1.7.1.3

1.2, 3.1.1, 3.1.4.2.1.1, 3.1.4.3.3.1.1.2,
3.1.7.1.2, 3.1.7.1.2.1, 3.1.7.1.2.2,
3.6.2, 4.2.1, 6.2, 10.1, 10.5.2.4

2.1, 3.1.7.1.1

2.1, 3.1.7.1.1

2.1, 3.1.7.1.1

2.1, 3.1.7.1.1

2.1, 3.1.7.1.1

2.1, 3.1.7.1.1

2.1, 3.1.7.1.1

2.1, 3.1.4.2.2, 3.1.4.2.2.3.5,
3.1.4.3.2.2.6.2,  3.1.4.3.2.2.6.4,
3.1.7.1.1

2.1, 3.1.7.1.1

3.1.4.2.1.2.2.1,  3.1.4.2.1.2.2.3 .

2.2, 3.2.1.5, 3.2.1.7

3.1.4.3.1.2.2.2,  3.4.4

3.1.3.2.2, 3.1.4.3.1, 3.1.4.3.1.2.2.1,
3.1.4.3.1.2.2.2,  3.1.4.3.1.2.6,
3.1.4.3.2.2.4, 3.1.4.3.2.2.5.1,
3.1.4.3.2.2.5.2,  3.1.4.3.2.2.6.4,  6.2
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PhilosophyofTesting

physical Requirmts

portability

FBst-processor Function

Pcwer Distribution

Pwcer Requirements

Precipitation

Pre-processor Function

PressureJump

Processing Function

4.1, 4.1.1

3.2, 3.2.1

3.2.1.2, 3.4.5

10.5, 10.5.3

3.2.1.5

3.2.1.5

3.1.4.2.1.2.2.7,  3.1.4.2.1.2.3.1,
3.1.4.2.1.2.3.2,  6.2

10.5, 10.5.1

3.1.4.2.1.2.2.9,  3.1.4.2.1.2.3.2

3.1.4, 3.1.4.1, 3.1.4.2, 3.1.4.2.1,
3.1.4.2.1.1, 3.1.4.2.1.3.4,
3.1.4.3.1.1.2.2,  3.1.4.3.1.1.3.2

Processing Scheduie 3.1.4.3.1.1.2, 3.1.4.3.2.2.2.2.1

Program Library Maintenance System 3.3.2.2.3

Pmtection 2.1, 2.3.6, 3.2.1.5, 3.3.3.2.1, 5.1.1,
5.1.2

publications

Qualification

QualityAssurance

Qualiiq Conformance Requirements

Quality Control

Quality Factors

ReaiJrime

3.1.4.3.2.2.2.1.2,  3.1.7.1.2.1,
3.1.7.1.2.2, 3.1.7.1.3, 6.2, 10.3

2.1, 2.2, 2.3.1, 2.3.2

1.1, 1.3, 4.0, 4.1, 4.1.4

1.3, 3.3.3.2.3, 4.1.3

4.1, 4.1.1.5

3.4.6, 3.5.4

1.1, 1.3, 3.4, 3.4.6

3.1.4.2.1, 3.1.4.2.2.3.2, 4.1.1.6, 10.5,
10.5.2, 10.5.2.3
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Reliability

Reset Maintenance

Rfqmsibility,  Design

Responsibility, Maintenance

Responsibility, Shipment

Responsibility, !Cesting

RewxtASpecial (RS)

Rumayvisualrange(RVR) 3.1.4.2.1.2.2.8

Ewp failure

Safety

SAOwnversionp-sing

SAOmessagearchival

SAO message dissemination
and distribution

Secmrity

Selectoutputdevice 3.1.4.3.2.2, 3.1.4.3.2.2.1.4

Service restoration 3.1.4.2.1.2.2.10,  3.1.4.3.1.2.5.4,

1.3, 2.1, 3.3.3.1, 3.3.3.2.1, 3.3.3.2.5,
3.3.4, 3.4.1, 3.4.1.1, 3.4.1.2

3.1.4.2.2.2, 3.1.4.2.2.3.3.2.5,
3.1.4.2.2.3.4.1,  3.1.4.3.1.3.1,
3.1.4.3.1.4.1, 3.1.4.3.2.2,
3.1.4.3.2.2.6.2,  3.1.4.3.2.2.6.3

1.3

3.5.1.2.2

5.3

4.1.3

1.2, 3.1.4.2.1.2.2,  3.1.4.2.1.3.2,
3.1.4.3.1.1.1

1.2, 2.1, 3.1.3.1.2, 3.1.4.1, 3.1.4.1.1,
3.1.4.1.2, 3.1.4.1.3, 3.1.4.2.1.3.1,
3.1.4.2.2.3.3.2.3,  3.1.4.3.1.1.2.1,
3.1.4.3.1.2.5.4,  3.1.4.3.3.1.1.1,
3.1.4.3.3.1.1.2,  3.1.7.1.1, 3.1.7.1.2.1,
3.1.7.1.5, 10.1, 10.3, 10.5.1.6

3.1.4.3.1.2.5.4

2.1, 3.2, 3.2.6, 3.2.8, 3.4.2.2.1, 6.2

3.1.4.2.1, 3.1.4.2.1.2

3.1.4.2.1.3.5, 3.1.4.3.2.1.1,
3.1.4.3.2.2.4, 3.1.4.3.2.2, 3.1.4.3.2.2.4

1.2, 3.1.4.1, 3.1.4.2.1, 3.1.4.2.1.2,
3.1.4.2.1.3, 3.1.4.2.1.3.2,
3.1.4.3.1.1.2.1

2.1, 3.1.2, 3.1.4.3.2.1, 3.1.4.3.2.1.3,
3.1.4.3.2.2, 3.1.4.3.2.2.3,  3.2.1.9, 6.2
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Reliability

Reset Maintenance

Rfqmsibility,  Design

Responsibility, Maintenance

Responsibility, Shipment

Responsibility, !Cesting

RewxtASpecial (RS)

Rumayvisualrange(RVR) 3.1.4.2.1.2.2.8

Ewp failure

Safety

SAOwnversionp-sing

SAOmessagearchival

SAO message dissemination
and distribution

Secmrity

Selectoutputdevice 3.1.4.3.2.2, 3.1.4.3.2.2.1.4

Service restoration 3.1.4.2.1.2.2.10,  3.1.4.3.1.2.5.4,

1.3, 2.1, 3.3.3.1, 3.3.3.2.1, 3.3.3.2.5,
3.3.4, 3.4.1, 3.4.1.1, 3.4.1.2

3.1.4.2.2.2, 3.1.4.2.2.3.3.2.5,
3.1.4.2.2.3.4.1,  3.1.4.3.1.3.1,
3.1.4.3.1.4.1, 3.1.4.3.2.2,
3.1.4.3.2.2.6.2,  3.1.4.3.2.2.6.3

1.3

3.5.1.2.2

5.3

4.1.3

1.2, 3.1.4.2.1.2.2,  3.1.4.2.1.3.2,
3.1.4.3.1.1.1

1.2, 2.1, 3.1.3.1.2, 3.1.4.1, 3.1.4.1.1,
3.1.4.1.2, 3.1.4.1.3, 3.1.4.2.1.3.1,
3.1.4.2.2.3.3.2.3,  3.1.4.3.1.1.2.1,
3.1.4.3.1.2.5.4,  3.1.4.3.3.1.1.1,
3.1.4.3.3.1.1.2,  3.1.7.1.1, 3.1.7.1.2.1,
3.1.7.1.5, 10.1, 10.3, 10.5.1.6

3.1.4.3.1.2.5.4

2.1, 3.2, 3.2.6, 3.2.8, 3.4.2.2.1, 6.2

3.1.4.2.1, 3.1.4.2.1.2

3.1.4.2.1.3.5, 3.1.4.3.2.1.1,
3.1.4.3.2.2.4, 3.1.4.3.2.2, 3.1.4.3.2.2.4

1.2, 3.1.4.1, 3.1.4.2.1, 3.1.4.2.1.2,
3.1.4.2.1.3, 3.1.4.2.1.3.2,
3.1.4.3.1.1.2.1

2.1, 3.1.2, 3.1.4.3.2.1, 3.1.4.3.2.1.3,
3.1.4.3.2.2, 3.1.4.3.2.2.3,  3.2.1.9, 6.2
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Software flexibility

Software integration 4.1.1

Software mdule 3.1.4.2.2.3.5.2.1

software Quality Assurance 3.3.3.2.3, 4.1.3

software/software extental interface 3.1.7.1.5

Soflxarestatusregisters 3.1.3.2, 3.1.4.3.1.2.5.1,  6.2

software  testing 3.3.2.2.5

Software tools 3.5.2.2

software unit 3.1.4.2.2.3.5.2.1,  3.3.3.2.3

Special (SP) 1.2, 3.1.4.2.1.2.2,  3.1.4.2.1.3.2,
3.1.4.3.3.1.1.1

Specialistwntrolinterface 3.1.3.1.2, 3.1.3.1.3, 3.1.4, 3.1.4.2.2.2,
3.1.4.2.2.3.4.2,  3.1.4.3, 3.1.4.3.1,
3.1.4.3.1.1.1, 3.1.4.3.1.1.1.2,
3.1.4.3.1.1.3, 3.1.4.3.1.2.2.2,
3.1.4.3.2, 3.1.4.3.2.1.1,  3.1.4.3.2.2,
3.1.4.3.2.2.1.1,  3.1.4.3.2.2.1.2,
3.1.4.3.2.2.1.3,  3.1.4.3.2.2.2.2.1,
3.1.4.3.3.2

Specialist intervention

Specialist logon

Specialist status

Specifications, FAA

Specifications, Military

SPR

3.1.3.2.1, 3.1.4.3.1.1.1.1,  3.1.4.3.2.1.1

3.1.4.2.2.3.3.2.5

2.1

2.1

4.1.3

4.1.3

Standards,Federal 2.1

Standads,Military 2.1

3.1.3.1.1, 3.1.3.1.2, 3.1.4.3,
3.1.4.3.1.2, 3.1.4.3.1.2.4,  6.2
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Specialist status
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2.1
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4.1.3

4.1.3

Standards,Federal 2.1
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Surface Aviation (SA) 1.2, 3.1.4.1.2, 3.1.4.2.1.2.2.10,
3.1.4.2.1.3.2, 3.1.4.3.3.1.1.1,  6.2

Surface Aviation Observation (SAO) 1.2, 3.1.4.1.2, 3.1.4.2.1, 3.1.4.2.1.1,
3.1.4.2.1.2, 3.1.4.2.1.2.3,
3.1.4.2.1.3.2, 3.1.4.2.1.3.3,
3.1.4.2.1.3.4, 3.1.4.2.1.3.5,
3.1.4.2.2.3.3.2.1, 3.1.4.3.1.1.1,
3.1.4.3.1.1.2, 3.1.4.3.1.1.2.1,
3.1.4.3.2.1.1, 3.1.4.3.2.2,
3.1.4.3.2.2.2.1.1,  3.1.4.2.2.4,
3.1.4.3.3.1.1.1,  3.1.4.3.3.1.1.2,  6.2

Systemwnfigumtionwntrol

Systemwnsole

Systemwntrol

System definition

System execution wntrol

System Integration Teat (SIT)

system mcdes and states

system time

TE/Digital Interface

Wmperature, Internal

Test categories

Test FW

Test points

Test simulator

Testrequiremnts

3.1.4.3.2.2, 3.1.4.3.2.2.2,  3.3.3.2.3,
3.3.3.2.5

3.1.4.2.1.2.1, 3.1.4.2.2.2, 3.1.4.3.2,
3.2.1.2

3.1.4, 3.1.4.2.2.3.2,  3.1.4.3, 3.1.4.3.1

3.1

3.1.4.3.2.2, 3.1.4.3.2.2.1

4.1.5, 4.1.5.3, 4.3

3.1.3, 3.1.3.1

3.1.4.3.1, 3.1.4.3.1.1.1.2,
3.1.4.3.1.1.2, 3.1.4.3.1.1.2.2,
3.1.4.3.1.1.4, 3.1.4.3.1.2.5.1,
3.1.4.3.3.1.4

2.1, 3.1.7.1.1, 3.1.7.1.3

3.2.1.8.1

4.1, 4.1.5

4.1.3

3.p.2.1, 3.4.2.2.1, 3.4.2.2.2

1.3, 4.1.1.6

4.1.1, 4.1.1.1, 4.1.1.2, 4.2.1
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Weathermessagepmcesshg

Weight limits

wind shift

Wi?IdSpSd

Wiring

WMSCR

WMSCR failure

Worhnanship

X.25

1.2, 3.1.4.2.1, 3.1.4.2.1.2.2,
3.1.4.3.1.1.2.1,  3.1.4.3.3.1.1,
3.1.4.3.3.1.1.1,  3.1.4.3.3.1.1.2

3.2.1.1

3.1.4.2.1.2.2.5

3.1.4.2.1.2.2.4,  3.1.4.2.1.2.2.5,  6.2

3.2.6

1.2, 2.1, 3.1.4.1, 3.1.4.1.1, 3.1.4.1.2,
3.1.4.1.3, 3.1.4.2.1.2.2,  3.1.4.2.1.3.2,
3.1.4.2.2.3.3.2.3,  3.1.4.3.1.1.2,
3.1.4.3.1.1.2.1,  3.1.4.3.1.2.5.3,
3.1.4.3.3.1.1.1,  3.1.4.3.3.1.2,
3.1.7.1.1, 3.1.7.1.2.1, 3.1.7.1.5, 10.1,
10.3, 10.5.2

3.1.4.3.1.2.5.3

3.2, 3.2.6

2.1, 2.2, 3.1.7.1.1, 6.2, 10.3
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Weathermessagepmcesshg

Weight limits

wind shift
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Wiring
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3.2.1.1

3.1.4.2.1.2.2.5

3.1.4.2.1.2.2.4,  3.1.4.2.1.2.2.5,  6.2

3.2.6

1.2, 2.1, 3.1.4.1, 3.1.4.1.1, 3.1.4.1.2,
3.1.4.1.3, 3.1.4.2.1.2.2,  3.1.4.2.1.3.2,
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2.1, 2.2, 3.1.7.1.1, 6.2, 10.3
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x F-J- WhenADASpolls IPS-sinulatedAWXs,  IPS shall answer
mxtureofvalidanderroneousmessages.  ForLDDmessages, a

testmessage shall be senttoAWS toverifythe LDDcapability.

(b) OntheClSlink, thereceiptofthingdatabyADAS  shallbeverified.

(c)OntheAMS/NADINIIlinks (WCP,FUW,andWMSCR)~AWSandinterfacing
systems are coequal and each can initiate trammssion. Messages that
IPS receives framALBS wertheNADINI1  networkshallbeprintedand
verified. ~sagessentframtheIpStothe~wertheNADINII
networkshallbeprintedandverifiedtogetherwiththeresultsof~
Processing.

10.5 Functional attributes. The following functional attributes am
suggested forthe IFS:

(a) Pre-Pmcessor function

(b) Real-TimeTest FVocessorfunction

(c) Post-Processor function

(d) Data Display function

10.5.1 Pre-mocessor function. This IPS function provides for the creation
of the test emA.ronment. Thetestenvironmentwnsists ofanorderedsetof
ADAstest messages and a set of system wnfiguration information. A test
technicianshallbeableto~tea~testexactlyfroanthesesets.

10.5.1.1 Defininu the test wnficmration. Theusershallbeabletodefine
ard store for future use all test configuration parameters (e. g. channel and
wnmunication controller assignmentx). Theusershallbeabletoenter
wnfigurationdata frcantheIPSwnsoleinresponsetoscreenmenus.

I

10.5.1.2 Definim test data. The-shallbeabletocrei&eandedittest
data messages. The user shall have normal data editing capabilities such as
insertion, deletion, merger, and concatenation, and the capability to generate
message sets orportions ofsetswiththe inwqmationofran%n.izedweather
data. Datarandomizingfunctions  shouldhavethecapability~~generatelarge
quantitiesofmessagedatawithvaryi.txjpatterns  0fweatherchange;thisdata
beeditedbytheuser fortestingspecificAWS  functions.

" 10.5.1.3 AWCX test messaues. TheusershallbeabletocreatesimulatedAMOS
messages, wnformingtotheADAS/JihDs  ICD, ineitheroftwoways:

(a) Tzly entering values to each field in response to screen
.
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(b) By selecting random data generation, with data fields filled by a
random number generator within preset limits,

Messages shall bepreservedas theyaregeneratedtoproduceotiereddata  sets
wntainingvaryingweathervalues  for pr-sm. Eachmessage set shall
be associated with a specific AVJQS site or multiple sites as spxifkd during
test initiation.

10.5.1.4 MPS test messaqes. The wer sk9R.l be able to create simulated PIPS
messages in acxmdanm with specificzkis~ ~2; 2oM intheADAS/MPS  ICD. The
user shall manually enter values for each field of an NPS message in response
toIPS wnsoleprompts. MIPS mesag= can be placed in PPS message sets,.mserted intO AWS message sets, or czcmpsd during execution of the m
teststhroughoperatormenusandprompts.

10.5.1.5 ~tinu the test enviroment~ Theuser shall be able to create an
emkonment for a specific test. Anytestshallberepeatableasneeded in
thedesignedtestenvironment. ~createthetestenvironment,  theusershall
beableto:

(a)

(b)

(4

(4

(4

(f)

10.5.2

Select a test number to be associated with the specified
wnfiguration.

Select any cambination of interfacing systems invoBved in the test,
including that of all systems working simultaneously (simulating
WloadonADAS).

Select a configuration data set defining assignment of system

Assign AWS message sets (selected from those creat&
thesimulatedAhWsites.

Selectmessagesetswithn~n-AMX  simulatedmessages.

previously) to

SpecifywhethersimulatedCTSis  tobeused, and if so, specify CIS
timedrift.

Real-time pmsor function. This IPS fhnction shall provi.de- - . _. . . ._ -.. ~~execution or selected tests in the envi~~m?ent defined by the Pre-Proc~sor
Fhnction. A test initiation menu sha3.1 a%lo~ the user to define test
execution parameters (e. g. the of test rq+eLitions) o On test
initiation, the IPS shall execute the follhhg t;sks:

(4 Present and monitor a console user menu a.:' real-time test wntrol
functions.

.
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interfaci.qsystems. IntheactualNASenvimnment,error messagesshallbe
transmittedtotheAlXSonlyinresponsetoreceivedemmeous messages; IPS,
however, shallinitiatenon-~i~erederrormessagesto~tthis~
functionality. IFSshalltimesbmpandsendtothesto~gesubfunctionIPS-
initiatedmessages. 1
10.5.2.5 Storaqe subfunction. This subfunction shall provide for pemanent
storage of IFS test messages for future analysis and interpretation. Messages
shallbestored inthose formatsdefined inrespectiveICW,withheadexs '(
wnsistingoftimstarqs andmessageprcvenance.

10.5.3 Post-mxessor function. This function shall provide for analysis and
interpretation of Ips test results. Awnsoleusermenushallpexmit
selectionofthemodeofdisplayofmessages  recordedduringthetest  (screen
orhard-) tithetime interval forwhichthemessages aretobedisplayed.
Messages shallbedisplayed inreadable format and shall wrrespondtomessage
definitions pruvided in the ICDs.

10.5.4 Data diwlav function. This function shall provide for the display
(screenorhardcapy)ofthewntentsofanydatasetcreatedduringthe
preparationoftestmessages,  enviroment,  and configuration, aswellas.dxectoriesof alldatapertaini.ngtoaparticulartesL  The followingdata
shallbedisplayed on requ&x

(a) Configuration data set.

(b) !&&data set, containing selectionsmadeduringtestpreparation.

(c) Message data set, wntaining
sessions.

lIEssages created during test data editimg

Data set contents shallbedisplayed in readable format. Messages shall be
displayed inthe formatspecifiedinthewrresponding ICD.
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